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1
ANTIBODIES TO PALIPERIDONE AND USE
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 61/691,692, filed Aug. 21, 2012.

FIELD OF THE INVENTION

The present invention relates to the field of immunoas-
says, and in particular to antibodies that bind to paliperidone
which can be used in immunoassays for detection of pali-
peridone.

BACKGROUND

Schizophrenia is a chronic and debilitating psychiatric
disorder affecting approximately 0.45-1% of the world’s
population (van Os, I.; Kapur, S. “Schizophrenia” Lancet
2009, 374, 635-645). The principal goals of treatment are to
achieve sustained remission from psychotic symptoms,
reduce the risk and consequences of relapse, and improve
patient functioning and overall quality of life. While many
patients with schizophrenia are able to achieve symptom
stability with the available antipsychotic medications, poor
adherence to medication is a common reason for relapse
with daily administered oral medications. Several studies
(Abdel-Baki, A.; Ouellet-Plamondon, C.; Malla, A. “Phar-
macotherapy Challenges in Patients with First-Episode Psy-
chosis” Journal of Affective Disorders 2012, 138, S3-S14)
investigating the outcomes of non-compliance have shown
that patients with schizophrenia who do not take their
medication as prescribed have higher rates of relapse, hos-
pital admission and suicide as well as increased mortality. It
is estimated that 40 to 75% of patients with schizophrenia
have difficulty adhering to a daily oral treatment regimen
(Lieberman, J. A.; Stroup, T. S.; McEvoy, J. P.; Swartz, M.
S.; Rosenheck, R. A.; Perkins, D. O.; Keefe, R. S. E.; Davis,
S. M.; Davis, C. E.; Lebowitz, B. D.; Severe, I.; Hsiao, J. K.
“Effectiveness of Antipyschotic Drugs in Patients with
Chronic Schizophrenia” New England Journal of Medicine
2005, 353(12), 1209-1223).

Therapeutic drug monitoring (TDM) is the quantification
of serum or plasma concentrations of drugs, including
anti-psychotic drugs, for treatment monitoring and optimi-
zation. Such monitoring permits, for example, the identifi-
cation of patients that are not adhering to their medication
regimen, that are not achieving therapeutic doses, that are
non-responsive at therapeutic doses, that have suboptimal
tolerability, that have pharmacokinetic drug-drug interac-
tions, or that have abnormal metabolism resulting in inap-
propriate plasma concentrations. Considerable individual
variability exists in the patient’s ability to absorb, distribute,
metabolize, and excrete anti-psychotic drugs. Such differ-
ences can be caused by concurrent disease, age, concomitant
medication or genetic peculiarities. Different drug formula-
tions can also influence the metabolism of anti-psychotic
drugs. TDM permits dose optimization for individual
patients, improving therapeutic and functional outcomes.
TDM further permits a prescribing clinician to ensure com-
pliance with prescribed dosages and achievement of effec-
tive serum concentrations.

To date, methods for determining the levels of serum or
plasma concentrations of anti-psychotic drugs involve the
use of liquid chromatography (L.C) with UV or mass spec-
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trometry detection, and radioimmunoassays (see, for
example, Woestenborghs et al., 1990 “On the selectivity of
some recently developed RIA’s” in Methodological Surveys
in Biochemistry and Analysis 20:241-246. Analysis of
Drugs and Metabolites, Including Anti-infective Agents;
Heykants et al., 1994 “The Pharmacokinetics of Risperidone
in Humans: A Summary”, J Clin Psychiatry 55/5, suppl:13-
17; Huang et al., 1993 “Pharmacokinetics of the novel
anti-psychotic agent risperidone and the prolactin response
in healthy subjects”, Clin Pharmacol Ther 54:257-268).
Radioimmunoassays detect one or both of risperidone and
paliperidone. Salamone et al. in U.S. Pat. No. 8,088,594
disclose a competitive immunoassay for risperidone using
antibodies that detect both risperidone and paliperidone but
not pharmacologically inactive metabolites. The antibodies
used in the competitive immunoassay are developed against
a particular immunogen. ID Labs Inc. (London, Ontario,
Canada) markets an ELISA for olanzapine, another anti-
psychotic drug, which also utilizes a competitive format.
The Instructions For Use indicate that the assay is designed
for screening purposes and intended for forensic or research
use, and is specifically not intended for therapeutic use. The
Instructions recommend that all positive samples should be
confirmed with gas chromatography/mass spectrometry
(GC-MS), and indicate that the antibody used detects olan-
zapine and clozapine (see ID Labs Inc., “Instructions For
Use Data Sheet IDEL-F083”, Rev. Date Aug. 8,2011). Some
of these methods, namely HPL.C and GC/MS, can be expen-
sive and labor-intensive, and are generally only performed in
large or specialty labs having the appropriate equipment.

A need exists for other methods for determining the levels
of anti-psychotic drugs, particularly methods that can be
performed in a prescribing clinician’s office (where the
treatment for an individual patient can be adjusted accord-
ingly in a much more timely manner) and in other medical
settings lacking L.C or GC/MS equipment or requiring rapid
test results.

SUMMARY OF THE INVENTION

The present invention is directed to an isolated antibody
or a binding fragment thereof, which binds to paliperidone
and which: (i) is an antibody selected from the group
consisting of: a) an isolated antibody or a fragment thereof
comprising a light chain variable region comprising the
amino acid sequence of SEQ ID NO:3 or SEQ ID NO:7; b)
an isolated antibody or a fragment thereof comprising a
heavy chain variable region comprising the amino acid
sequence of SEQ ID NO:4 or SEQ ID NO:8; ¢) an isolated
antibody or a fragment thereof comprising a light chain
variable region having the amino acid sequence of SEQ ID
NO:3 and a heavy chain variable region having the amino
acid sequence of SEQ ID NO:4; or d) an isolated antibody
or a fragment thereof comprising a light chain variable
region having the amino acid sequence of SEQ ID NO:7 and
a heavy chain variable region having the amino acid
sequence of SEQ ID NO:8; or (ii) competes for an epitope
which is the same as an epitope bound by the antibody of (i).

The antibodies of the subject invention can be provided in
assay kits and assay devices, with a presently preferred
device being a lateral flow assay device which provides for
point-of-care analysis.

The invention further provides a method of detecting
paliperidone in a sample. The method comprises: (i) con-
tacting a sample with an antibody according to the subject
invention which is labeled with a detectable marker, wherein
the labeled antibody and paliperidone present in the sample
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form a labeled complex; and (ii) detecting the labeled
complex so as to detect paliperidone in the sample.

Further provided is a competitive immunoassay method
for detecting paliperidone in a sample. The method com-
prises: (i) contacting a sample with an antibody according to
the subject invention, and with paliperidone or a competitive
binding partner of paliperidone, wherein one of the antibody
and the paliperidone or competitive binding partner thereof
is labeled with a detectable marker, and wherein sample
paliperidone competes with the paliperidone or competitive
binding partner thereof for binding to the antibody; and (ii)
detecting the label so as to detect sample paliperidone.

Further objects, features and advantages of the present
invention will be apparent to those skilled in the art from
detailed consideration of the preferred embodiments that
follow.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 2 show Competitive ELISA results generated
with hybridoma 5-9;

FIG. 3 shows Competitive ELISA results generated with
risperidone/paliperidone clone 2AS;

FIG. 4 shows the competitive immunoassay format used
on a lateral flow assay device;

FIG. 5 shows a typical dose response curve generated
with risperidone/paliperidone clone 5-9;

FIG. 6 shows the chip design of a lateral flow assay device
according to the subject invention;

FIG. 7 shows a typical dose response curve for an
aripiprazole positive control generated with antibody 5C7
and a labeled aripiprazole competitive binding partner;

FIG. 8 shows a typical dose response curve for an
olanzapine positive control generated with antibody 4G9-1
and a labeled olanzapine competitive binding partner;

FIG. 9 shows a typical dose response curve for a que-
tiapine positive control generated with antibody 11 and a
labeled quetiapine competitive binding partner;

FIG. 10 shows a typical dose response curve for a
risperidone positive control generated with antibody 5-9 and
a labeled risperidone competitive binding partner;

FIG. 11 shows a typical dose response curve for a sample
containing aripiprazole generated with aripiprazole antibody
5C7 in the presence of labeled aripiprazole competitive
binding partner, with no dose response curve for olanzapine,
quetiapine, or risperidone in the presence of a labeled
competitive binding partner for each;

FIG. 12 shows a typical dose response curve for a sample
containing olanzapine generated with olanzapine antibody
4G9-1 in the presence of a labeled olanzapine competitive
binding partner, with no dose response curve for aripipra-
zole, quetiapine, or risperidone in the presence of a labeled
competitive binding partner for each;

FIG. 13 shows a typical dose response curve for a sample
containing quetiapine generated with quetiapine antibody 11
in the presence of a labeled quetiapine competitive binding
partner, with no dose response curve for aripiprazole, olan-
zapine, or risperidone in the presence of a labeled competi-
tive binding partner for each;

FIG. 14 shows a typical dose response curve for a sample
containing risperidone generated with risperidone antibody
5-9 in the presence of a labeled risperidone competitive
binding partner, with no dose response curve for aripipra-
zole, olanzapine, or quetiapine in the presence of a labeled
competitive binding partner for each;

FIG. 15 shows a typical dose response curve for a sample
containing aripiprazole generated with aripiprazole antibody
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5C7 in the presence of a labeled aripiprazole competitive
binding partner, with no dose response curve for olanzapine,
quetiapine, or risperidone in the presence of antibody and
labeled competitive binding partner for each;

FIG. 16 shows a typical dose response curve for a sample
containing olanzapine generated with olanzapine antibody
4G9-1 in the presence of a labeled olanzapine competitive
binding partner, with no dose response curve for aripipra-
zole, quetiapine, or risperidone in the presence of antibody
and labeled competitive binding partner for each;

FIG. 17 shows a typical dose response curve for a sample
containing quetiapine generated with quetiapine antibody 11
in the presence of labeled quetiapine competitive binding
partner, with no dose response curve for aripiprazole, olan-
zapine, or risperidone in the presence of antibody and
labeled competitive binding partner for each;

FIG. 18 shows a typical dose response curve for a sample
containing risperidone generated with risperidone antibody
5-9 in the presence of a labeled risperidone competitive
binding partner, with no dose response curve for aripipra-
zole, olanzapine, or quetiapine in the presence of antibody
and labeled competitive binding partner for each;

FIG. 19 shows a comparison of the aripiprazole dose
response curve generated as a positive control to the arip-
iprazole dose response curve generated in the multiplex
format;

FIG. 20 shows a comparison of the olanzapine dose
response curve generated as a positive control to the olan-
zapine dose response curve generated in the multiplex
format;

FIG. 21 shows a comparison of the quetiapine dose
response curve generated as a positive control to the que-
tiapine dose response curve generated in the multiplex
format; and

FIG. 22 shows a comparison of the risperidone dose
response curve generated as a positive control to the risperi-
done dose response curve generated in the multiplex format.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The following terms are used to describe the sequence
relationships between two or more polynucleotide or amino
acid sequences: “reference sequence”, “comparison win-
dow”, “sequence identity”, “percentage of sequence iden-
tity”, “substantial identity”, “similarity”, and “homologous”.
A “reference sequence” is a defined sequence used as a basis
for a sequence comparison; a reference sequence may be a
subset of a larger sequence, for example, a segment of a full
length cDNA or gene sequence given in a sequence listing
or may comprise a complete cDNA or gene sequence; a
reference sequence may comprise a segment of a complete
amino acid sequence encoding a protein as given in a
sequence listing or may comprise a complete amino acid
sequence encoding a protein. Generally, a reference
sequence is at least 18 nucleotides or 6 amino acids in
length, frequently at least 24 nucleotides or 8 amino acids in
length, and often at least 48 nucleotides or 16 amino acids
in length. Since two polynucleotide or amino acid sequences
may each (1) comprise a sequence (i.e., a portion of the
complete nucleotide or amino acid sequence) that is similar
between the two molecules, and (2) may further comprise a
sequence that is divergent between the two polynucleotide
or amino acid sequences, sequence comparisons between
two (or more) molecules are typically performed by com-
paring sequences of the two molecules over a “comparison
window” to identify and compare local regions of sequence
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similarity. A “comparison window”, as used herein, refers to
a conceptual segment of at least 18 contiguous nucleotide
positions or 6 amino acids wherein the polynucleotide
sequence or amino acid sequence may be compared to a
reference sequence of at least 18 contiguous nucleotides or
6 amino acids and wherein the portion of the polynucleotide
sequence or amino acid sequence in the comparison window
may comprise additions, deletions, substitutions, and the
like (i.e., gaps) of 20 percent or less as compared to the
reference sequence (which does not comprise additions or
deletions) for optimal alignment of the two sequences.
Optimal alignment of sequences for aligning a comparison
window may be conducted by the local homology algorithm
of Smith and Waterman, Adv. Appl. Math 2:482 (1981), by
the homology alignment algorithm of Needlemen and Wun-
sch, J. Mol. Biol. 48:443 (1970), by the search for similarity
method of Pearson and Lipman, Proc. Natl. Acad. Sci. USA
85:2444 (1988), by computerized implementations of these
algorithms (GAP, BESTFIT, FASTA, and TFASTA in the
Wisconsin Genetics Software Package Release 7.0 (Genet-
ics Computer Group, 575 Science Dr., Madison, Wis.),
Geneworks or MacVector software packages), or by inspec-
tion, and the best alignment (i.e., resulting in the highest
percentage of identity over the comparison window) gener-
ated by the various methods is selected.

The term “sequence identity” means that two polynucle-
otide or amino acid sequences are identical (i.e., on a
nucleotide-by-nucleotide or amino acid residue-by-residue
basis) over the comparison window. The term “percentage of
sequence identity” is calculated by comparing two optimally
aligned sequences over the window of comparison, deter-
mining the number of positions at which the identical
nucleic acid base (e.g., A, T, C, G, or U) or amino acid
residue occurs in both sequences to yield the number of
matched positions, dividing the number of matched posi-
tions by the total number of positions in the comparison
window (i.e., the window size), and multiplying the result by
100 to yield the percentage of sequence identity. The term
“substantial identity” as used herein denotes a characteristic
of a polynucleotide or amino acid sequence, wherein the
polynucleotide or amino acid sequence comprises a
sequence that has at least 85 percent sequence identity,
preferably at least 90 to 95 percent sequence identity, more
usually at least 99 percent sequence identity as compared to
a reference sequence over a comparison window of at least
18 nucleotide (6 amino acid) positions, frequently over a
window of at least 24-48 nucleotide (8-16 amino acid)
positions, wherein the percentage of sequence identity is
calculated by comparing the reference sequence to the
sequence which may include deletions or additions which
total 20 percent or less of the reference sequence over the
comparison window. The reference sequence may be a
subset of a larger sequence. The term “similarity”, when
used to describe a polypeptide, is determined by comparing
the amino acid sequence and the conserved amino acid
substitutions of one polypeptide to the sequence of a second
polypeptide. The term “homologous”, when used to describe
a polynucleotide, indicates that two polynucleotides, or
designated sequences thereof, when optimally aligned and
compared, are identical, with appropriate nucleotide inser-
tions or deletions, in at least 70% of the nucleotides, usually
from about 75% to 99%, and more preferably at least about
98% to 99% of the nucleotides.

A “label,” “detector molecule,” “reporter” or “detectable
marker” as used herein is any molecule which produces, or
can be induced to produce, a detectable signal. The label can
be conjugated to an analyte, immunogen, antibody, or to
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another molecule such as a receptor or a molecule that can
bind to a receptor such as a ligand, particularly a hapten or
antibody. A label can be attached directly or indirectly by
means of a linking or bridging moiety. Non-limiting
examples of labels include radioactive isotopes (e.g., *2°1),
enzymes (e.g. f-galactosidase, peroxidase), enzyme frag-
ments, enzyme substrates, enzyme inhibitors, coenzymes,
catalysts, fluorophores (e.g., rhodamine, fluorescein isoth-
iocyanate or FITC, or Dylight 649), dyes, chemiluminescers
and luminescers (e.g., dioxetanes, luciferin), or sensitizers.

The invention provides an isolated antibody which binds
to paliperidone. The invention further provides an assay kit
and an assay device comprising the antibody. Further pro-
vided is a method of detecting paliperidone in a sample,
including a competitive immunoassay method.

In one embodiment, the present invention is directed to an
isolated antibody or a binding fragment thereof, which binds
to paliperidone and which: (i) is an antibody selected from
the group consisting of: a) an isolated antibody or a fragment
thereof comprising a light chain variable region comprising
the amino acid sequence of SEQ ID NO:3 or SEQ ID NO:7;
b) an isolated antibody or a fragment thereof comprising a
heavy chain variable region comprising the amino acid
sequence of SEQ ID NO:4 or SEQ ID NO:8; ¢) an isolated
antibody or a fragment thereof comprising a light chain
variable region having the amino acid sequence of SEQ ID
NO:3 and a heavy chain variable region having the amino
acid sequence of SEQ ID NO:4; or d) an isolated antibody
or a fragment thereof comprising a light chain variable
region having the amino acid sequence of SEQ ID NO:7 and
a heavy chain variable region having the amino acid
sequence of SEQ ID NO:8; or (ii) competes for an epitope
which is the same as an epitope bound by the antibody of (i).

In a further embodiment, the present invention is directed
to an isolated antibody or a binding fragment thereof, which
binds to paliperidone and which comprises a light chain
variable region comprising an amino acid sequence having
at least 80% sequence identity with SEQ ID NO:3 or SEQ
ID NO.7.

In a further embodiment, the present invention is directed
to an isolated antibody or a binding fragment thereof, which
binds to paliperidone and which comprises a heavy chain
variable region comprising an amino acid sequence having
at least 80% sequence identity with SEQ ID NO:4 or SEQ
ID NO:8.

Presently preferred embodiments of the antibody of the
subject invention are: an antibody which comprises a light
chain variable region having the amino acid sequence SEQ
ID NO:3 and a heavy chain variable region having the amino
acid sequence SEQ ID NO:4; and an antibody which com-
prises a light chain variable region having the amino acid
sequence SEQ ID NO:7 and a heavy chain variable region
having the amino acid sequence SEQ ID NO:8.

Additional presently preferred embodiments of the anti-
body of the subject invention are: 1) an antibody which
comprises a light chain CDR1 sequence comprising amino
acid residues 44 to 60 of SEQ ID NO:3, a light chain CDR2
sequence comprising amino acid residues 76 to 82 of SEQ
ID NO:3, a light chain CDR3 sequence comprising amino
acid residues 115 to 123 of SEQ ID NO:3, a heavy chain
CDRI1 sequence comprising amino acid residues 45 to 54 of
SEQ ID NO:4, a heavy chain CDR2 sequence comprising
amino acid residues 69 to 85 of SEQ ID NO:4, and a heavy
chain CDR3 sequence comprising amino acid residues 118
to 122 of SEQ ID NO:4; and 2) an antibody which comprises
a light chain CDR1 sequence comprising amino acid resi-
dues 44 to 60 of SEQ ID NO:7, a light chain CDR2 sequence
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comprising amino acid residues 76 to 82 of SEQ ID NO:7,
a light chain CDR3 sequence comprising amino acid resi-
dues 115 to 123 of SEQ ID NO:7, a heavy chain CDR1
sequence comprising amino acid residues 45 to 54 of SEQ
ID NO:8, a heavy chain CDR2 sequence comprising amino
acid residues 69 to 85 of SEQ ID NO:8, and a heavy chain
CDR3 sequence comprising amino acid residues 118 to 122
of SEQ ID NO:8.

Further details of the antibodies of the subject invention
are provided in the section below entitled “Antibodies”.

The subject invention further provides an assay kit com-
prising the antibody, as well as an assay device comprising
the antibody. Preferably, the assay device is a lateral flow
assay device. Further details of the assay kits and assay
devices are provided below in the section entitled “Assay
Kits and Devices”.

The invention further provides a method of detecting
paliperidone in a sample. The method comprises: (i) con-
tacting a sample with an antibody according to the subject
invention which is labeled with a detectable marker, wherein
the labeled antibody and paliperidone present in the sample
form a labeled complex; and (ii) detecting the labeled
complex so as to detect paliperidone in the sample. Further
details of the method of detecting paliperidone in accor-
dance with the subject invention are provided in the section
below entitled “Immunoassays”.

Further provided is a competitive immunoassay method
for detecting paliperidone in a sample. The method com-
prises: (i) contacting a sample with an antibody according to
the subject invention, and with paliperidone or a competitive
binding partner of paliperidone, wherein one of the antibody
and the paliperidone or competitive binding partner thereof
is labeled with a detectable marker, and wherein sample
paliperidone competes with the paliperidone or competitive
binding partner thereof for binding to the antibody; and (ii)
detecting the label so as to detect sample paliperidone.
Further details of the competitive immunoassay method of
detecting paliperidone in accordance with the subject inven-
tion are provided in the section below entitled “Immunoas-
says”.

In a preferred embodiment of the subject invention, the
detection of paliperidone is accompanied by the detection of
one or more analytes in addition to paliperidone. Preferably
the one or more analytes are anti-psychotic drugs other than
paliperidone, and more preferably the anti-psychotic drugs
other than paliperidone are selected from the group consist-
ing of: aripiprazole, risperidone, quetiapine, olanzapine, and
metabolites thereof.

As discussed above, the antibodies of the subject inven-
tion can be used in assays to detect the presence and/or
amount of the anti-psychotic drug in patient samples. Such
detection permits therapeutic drug monitoring enabling all
of the benefits thereof. Detection of levels of anti-psychotic
drugs may be useful for many purposes, each of which
represents another embodiment of the subject invention,
including: determination of patient adherence or compliance
with prescribed therapy; use as a decision tool to determine
whether a patient should be converted from an oral anti-
psychotic regimen to a long-acting injectable anti-psychotic
regimen; use as a decision tool to determine if the dose level
or dosing interval of oral or injectable anti-psychotics should
be increased or decreased to ensure attainment or mainte-
nance of efficacious or safe drug levels; use as an aid in the
initiation of anti-psychotic drug therapy by providing evi-
dence of the attainment of minimum pK levels; use to
determine bioequivalence of anti-psychotic drug in multiple
formulations or from multiple sources; use to assess the
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impact of polypharmacy and potential drug-drug interac-
tions; and use as an indication that a patient should be
excluded from or included in a clinical trial and as an aid in
the subsequent monitoring of adherence to clinical trial
medication requirements.

Antibodies

The present invention provides an isolated antibody
which binds to paliperidone. The term “antibody” refers to
a specific protein capable of binding an antigen or portion
thereof (in accordance with this invention, capable of bind-
ing to an anti-psychotic drug or metabolite thereof). An
antibody is produced in response to an immunogen which
may have been introduced into a host, e.g., an animal or a
human, by injection. The generic term “antibody” includes
polyclonal antibodies, monoclonal antibodies, and antibody
fragments.

“Antibody” or “antigen-binding antibody fragment”
refers to an intact antibody, or a fragment thereof, that
competes with the intact antibody for binding. Generally
speaking, an antibody or antigen-binding antibody fragment,
is said to specifically bind an antigen when the dissociation
constant is less than or equal to 1 uM, preferably less than
or equal to 100 nM and most preferably less than or equal
to 10 nM. Binding can be measured by methods know to
those skilled in the art, an example being the use of a
BIAcore™ instrument.

Antibodies are made up of two heavy chains and two light
chains. Each heavy chain has one variable domain or region
(V) followed by a constant domain or region (C,1), a hinge
region, and two more constant domains or regions (C2 and
C.3). Each light chain has one variable domain or region
(V) and one constant domain or region (C;). The variable
domains or regions of the heavy and light chains form the
paratope of the antibody (a structure analogous to a lock),
which is specific for a particular epitope (similarly analo-
gous to a key), allowing the paratope and the epitope to bind
together with precision. Within the variable domain, variable
loops of p-strands, three each on the light and heavy chains,
are responsible for binding to the antigen. These loops are
referred to as the complementarity determining regions
(CDRs, namely CDR1, CDR2, and CDR3).

Antibody fragments comprise a portion of an intact anti-
body, preferably the antigen binding or variable region of the
intact antibody. Binding fragments include Fab, Fab',
F(ab"),, and Fv fragments; diabodies; minibodies; linear
antibodies; single-chain antibody molecules (e.g., scFV);
and multispecific antibodies formed from antibody frag-
ments. An antibody other than a “bispecific” or “bifunc-
tional” antibody is understood to have each of its binding
sites identical.

As used herein, “epitope” includes any protein determi-
nant capable of specific binding to an immunoglobulin or
T-cell receptor. Epitopic determinants usually consist of
chemically active surface groupings of molecules such as
amino acids or sugar side chains and usually have specific
three dimensional structural characteristics, as well as spe-
cific charge characteristics. Two antibodies are said to “bind
the same epitope” (“compete”) if one antibody is shown to
compete with the second antibody in a competitive binding
assay, by any of the methods well known to those skilled in
the art (such as the BIAcore™ method referred to above). In
reference to a hapten (such as paliperidone or other anti-
psychotic drug), an antibody can be generated against the
non-antigenic hapten molecule by conjugating the hapten to
an immunogenic carrier. An antibody is then generated
which recognizes an “epitope” defined by the hapten.

“Isolated” when used in the context of an antibody means
altered “by the hand of man” from any natural state; i.e.,
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that, if it occurs in nature, it has been changed or removed
from its original environment, or both. For example, a
naturally occurring antibody naturally present in a living
animal in its natural state is not “isolated”, but the same
antibody separated from the coexisting materials of its
natural state is “isolated”, as the term is employed herein.
Antibodies may occur in a composition, such as an immu-
noassay reagent, which are not naturally occurring compo-
sitions, and therein remain isolated antibodies within the
meaning of that term as it is employed herein.

“Cross-reactivity” refers to the reaction of an antibody
with an antigen that was not used to induce that antibody.

Preferably, the antibody of the subject invention will bind
to the drug and any desired pharmacologically active
metabolites. By altering the location of the attachment of an
immunogenic carrier in a drug conjugate, selectivity and
cross-reactivity with metabolites and/or related drugs can be
engineered into the antibodies. For paliperidone (9-hydroxy-
risperidone), cross-reactivity with risperidone or other ris-
peridone metabolites such as 7-hydroxyrisperidone and
N-dealkylrisperidone may or may not be desirable. An
antibody that cross-reacts with risperidone and paliperidone
may be desirable, which does not react with 7-hydroxyris-
peridone or N-dealkylrisperidone, thus detecting risperidone
and its major pharmacologically active metabolite paliperi-
done. Alternatively, it may be desirable to detect the phar-
macologically active metabolites, risperidone and paliperi-
done, separately, while still not detecting the inactive
metabolites, 7-hydroxyrisperidone and N-dealkylrisperi-
done. Antibodies may be generated that detect multiple ones
of these drugs and/or metabolites, or antibodies may be
generated that detect each separately (thus defining the
antibody “specific binding” properties). An antibody spe-
cifically binds one or more compounds when its binding of
the one or more compounds is equimolar or substantially
equimolar.

The antibodies herein are described by the nucleotide and
amino acid sequences of their variable domains. Each was
generated by inoculating a host with a conjugate comprising
an anti-psychotic drug conjugated to an immunogenic car-
rier. Having now provided the nucleotide and amino acid
sequences thereof, the antibodies can be produced by the
recombinant methods such as are described in U.S. Pat. No.
4,166,452.

Antibody fragments which contain specific binding sites
for the anti-psychotic drug may also be generated. Such
fragments include, but are not limited to, the F(ab'), frag-
ments which can be produced by pepsin digestion of the
antibody molecule and the Fab fragments which can be
generated by reducing the disulfide bridges of the F(ab'),
fragments. Alternatively, Fab expression libraries may be
constructed to allow rapid and easy identification of mono-
clonal Fab fragments with the desired specificity (Huse et
al.,, Science 256:1270-1281 (1989)). Fab, Fv and ScFv
antibody fragments can all be expressed in and secreted
from Escherichia coli, allowing for the production of large
amounts of these fragments. Alternatively, Fab'-SH frag-
ments can be directly recovered from E. coli and chemically
coupled to form F(ab'), fragments (Carter et al., BioTech-
nology 10:163-167 (1992)). Other techniques for the pro-
duction of antibody fragments are known to those skilled in
the art. Single chain Fv fragments (scFv) are also envisioned
(see U.S. Pat. Nos. 5,761,894 and 5,587,458). Fv and sFv
fragments are the only species with intact combining sites
that are devoid of constant regions; thus, they are likely to
show reduced non-specific binding. The antibody fragment
may also be a “linear antibody” e.g., as described in U.S.
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Pat. No. 5,642,870, for example. Such linear antibody
fragments may be monospecific or bispecific.
Assay Kits and Devices

An assay kit (also referred to as a reagent kit) can also be
provided comprising an antibody as described above. A
representative reagent kit may comprise an antibody that
binds to the anti-psychotic drug, paliperidone, a complex
comprising an analog of an anti-psychotic drug or a deriva-
tive thereof coupled to a labeling moiety, and may optionally
also comprise one or more calibrators comprising a known
amount of an anti-psychotic drug or a related standard.

The phrase “assay kit” refers to an assembly of materials
and reagents that is used in performing an assay. The
reagents can be provided in packaged combination in the
same or in separate containers, depending on their cross-
reactivities and stabilities, and in liquid or in lyophilized
form. The amounts and proportions of reagents provided in
the kit can be selected so as to provide optimum results for
a particular application. An assay kit embodying features of
the present invention comprises antibodies which bind pali-
peridone. The kit may further comprise competitive binding
partners of paliperidone and calibration and control materi-
als.

The phrase “calibration and control material” refers to any
standard or reference material containing a known amount
of an analyte. A sample suspected of containing an analyte
and the corresponding calibration material are assayed under
similar conditions. The concentration of analyte is calcu-
lated by comparing the results obtained for the unknown
specimen with the results obtained for the standard. This is
commonly done by constructing a calibration curve.

Antibodies embodying features of the present invention
can be included in a kit, container, pack, or dispenser
together with instructions for their utilization. When the
antibodies are supplied in a kit, the different components of
the immunoassay may be packaged in separate containers
and admixed prior to use. Such packaging of the components
separately may permit long-term storage without substan-
tially diminishing the functioning of the active components.
Furthermore, reagents can be packaged under inert environ-
ments, e.g., under a positive pressure of nitrogen gas, argon
gas, or the like, which is especially preferred for reagents
that are sensitive to air and/or moisture.

Reagents included in kits embodying features of the
present invention can be supplied in all manner of containers
such that the activities of the different components are
substantially preserved while the components themselves
are not substantially adsorbed or altered by the materials of
the container. Suitable containers include, but are not limited
to, ampules, bottles, test tubes, vials, flasks, syringes, enve-
lopes, e.g., foil-lined, and the like. The containers may be
comprised of any suitable material including, but not limited
to, glass, organic polymers, e.g., polycarbonate, polystyrene,
polyethylene, etc., ceramic, metal, e.g., aluminum, metal
alloys, e.g., steel, cork, and the like. In addition, the con-
tainers may comprise one or more sterile access ports, e.g.,
for access via a needle, such as may be provided by a
septum. Preferred materials for septa include rubber and
polytetrafluoroethylene of the type sold under the trade
name TEFLON by DuPont (Wilmington, Del.). In addition,
the containers may comprise two or more compartments
separated by partitions or membranes that can be removed to
allow mixing of the components.

Reagent kits embodying features of the present invention
may also be supplied with instructional materials. Instruc-
tions may be printed, e.g., on paper and/or supplied in an
electronically-readable medium. Alternatively, instructions



US 9,465,041 B2

11

may be provided by directing a user to an internet website,
e.g., specified by the manufacturer or distributor of the kit
and/or via electronic mail.

The antibody may also be provided as part of an assay
device. Such assay devices include lateral flow assay
devices. A common type of disposable lateral flow assay
device includes a zone or area for receiving the liquid
sample, a conjugate zone, and a reaction zone. These assay
devices are commonly known as lateral flow test strips. They
employ a porous material, e.g., nitrocellulose, defining a
path for fluid flow capable of supporting capillary flow.
Examples include those shown in U.S. Pat. Nos. 5,559,041,
5,714,389, 5,120,643, and 6,228,660 all of which are incor-
porated herein by reference in their entireties.

Another type of assay device is a non-porous assay device
having projections to induce capillary flow. Examples of
such assay devices include the open lateral flow device as
disclosed in PCT International Publication Nos. WO 2003/
103835, WO 2005/089082, WO 2005/118139, and WO
2006/137785, all of which are incorporated herein by ref-
erence in their entireties.

In a non-porous assay device, the assay device generally
has at least one sample addition zone, at least one conjugate
zone, at least one reaction zone, and at least one wicking
zone. The zones form a flow path by which sample flows
from the sample addition zone to the wicking zone. Also
included are capture elements, such as antibodies, in the
reaction zone, capable of binding to the analyte, optionally
deposited on the device (such as by coating); and a labeled
conjugate material also capable of participating in reactions
that will enable determination of the concentration of the
analyte, deposited on the device in the conjugate zone,
wherein the labeled conjugate material carries a label for
detection in the reaction zone. The conjugate material is
dissolved as the sample flows through the conjugate zone
forming a conjugate plume of dissolved labeled conjugate
material and sample that flows downstream to the reaction
zone. As the conjugate plume flows into the reaction zone,
the conjugated material will be captured by the capture
elements such as via a complex of conjugated material and
analyte (as in a “sandwich” assay) or directly (as in a
“competitive” assay). Unbound dissolved conjugate mate-
rial will be swept past the reaction zone into the at least one
wicking zone. Such devices can include projections or
micropillars in the flow path.

An instrument such as that disclosed in US Patent Pub-
lication Nos. US20060289787A1 and US 20070231883A1,
and U.S. Pat. Nos. 7,416,700 and 6,139,800, all of which are
incorporated herein by reference in their entireties, is able to
detect the bound conjugated material in the reaction zone.
Common labels include fluorescent dyes that can be detected
by instruments which excite the fluorescent dyes and incor-
porate a detector capable of detecting the fluorescent dyes.
Immunoassays

The antibodies thus produced can be used in immunoas-
says to recognize/bind to the anti-psychotic drug, thereby
detecting the presence and/or amount of the drug in a patient
sample. Preferably, the assay format is a competitive immu-
noassay format. Such an assay format and other assays are
described, among other places, in Hampton et al. (Serologi-
cal Methods, A Laboratory Manual, APS Press, St. Paul,
Minn. 1990) and Maddox et al. (J. Exp. Med. 158:12111,
1983).

The term “analyte” refers to any substance or group of
substances, the presence or amount of which is to be
determined. Representative anti-psychotic drug analytes
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include, but are not limited to, risperidone, paliperidone,
olanzapine, aripiprazole, and quetiapine.

The term “competitive binding partner” refers to a sub-
stance or group of substances, such as may be employed in
a competitive immunoassay, which behave similarly to an
analyte with respect to binding affinity to an antibody.
Representative competitive binding partners include, but are
not limited to, anti-psychotic drug derivatives and the like.

The term “detecting” when used with an analyte refers to
any quantitative, semi-quantitative, or qualitative method as
well as to all other methods for determining an analyte in
general, and an anti-psychotic drug in particular. For
example, a method that merely detects the presence or
absence of an anti-psychotic drug in a sample lies within the
scope of the present invention, as do methods that provide
data as to the amount or concentration of the anti-psychotic
drug in the sample. The terms “detecting”, “determining”,
“identifying”, and the like are used synonymously herein,
and all lie within the scope of the present invention.

A preferred embodiment of the subject invention is a
competitive immunoassay wherein antibodies which bind
the anti-psychotic drug, or the drug or competitive binding
partner thereof, are attached to a solid support (such as the
reaction zone in a lateral flow assay device) and labeled drug
or competitive binding partner thereof, or labeled antibody,
respectively, and a sample derived from the host are passed
over the solid support and the amount of label detected
attached to the solid support can be correlated to a quantity
of drug in the sample.

Any sample that is suspected of containing an analyte,
e.g., an anti-psychotic drug, can be analyzed in accordance
with the methods of the presently preferred embodiments.
The sample can be pretreated if desired and can be prepared
in any convenient medium that does not interfere with the
assay. Preferably, the sample comprises an aqueous medium
such as a body fluid from a host, most preferably plasma or
serum.

It is to be understood that all manner of immunoassays
employing antibodies are contemplated for use in accor-
dance with the presently preferred embodiments, including
assays in which antibodies are bound to solid phases and
assays in which antibodies are in liquid media. Methods of
immunoassays that can be used to detect analytes using
antibodies embodying features of the present invention
include, but are not limited to, competitive (reagent limited)
assays wherein labeled analyte (analyte analog) and analyte
in a sample compete for antibodies and single-site immu-
nometric assays wherein the antibody is labeled; and the
like.

All examples were carried out using standard techniques,
which are well known and routine to those of skill in the art,
except where otherwise described in detail. Routine molecu-
lar biology techniques of the following examples can be
carried out as described in standard laboratory manuals, such
as Sambrook et al., Molecular Cloning: A Laboratory
Manual, 2nd Ed., Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y. (1989).

Copending applications entitled “Haptens of Aripipra-
zole” (U.S. Provisional Patent Application No. 61/691,450,
filed Aug. 21, 2012, and US 20140163206, filed Aug. 20,
2013, “Haptens of Olanzapine” (U.S. Provisional Patent
Application No. 61/691,454, filed Aug. 21, 2012, and U.S.
20140213766, filed Aug. 20, 2013, “Haptens of Paliperi-
done” (U.S. Provisional Patent Application No. 61/691,459,
filed Aug. 21, 2012, and US 20140213767, filed Aug. 20,
2013, “Haptens of Quetiapine” (U.S. Provisional Patent
Application No. 61/691,462, filed Aug. 21, 2012, and US
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20140221616, filed Aug. 20, 2013, “Haptens of Risperidone
and Paliperidone” (U.S. Provisional Patent Application No.
61/691,469, filed Aug. 21, 2012, and US 20140155585, Aug.
20, 2013, “Antibodies to Aripiprazole Haptens and Use
Thereof” (US Provisional Patent Application No. 61/691,
544, filed Aug. 21, 2012, and US 20140057299, filed Aug.
20, 2013, “Antibodies to Olanzapine Haptens and Use
Thereof” (U.S. Provisional Patent Application No. 61/691,
572, filed Aug. 21, 2012, US 20140057303, filed Aug. 20,
2013, “Antibodies to Paliperidone Haptens and Use
Thereof” (US Provisional Patent Application No. 61/691,
634, filed Aug. 21, 2012, and U.S. 20140057297, filed Aug.
20, 2013, “Antibodies to Quetiapine Haptens and Use
Thereof” (U.S. Provisional Patent Application No. 61/691,
598, filed Aug. 21, 2012, and US 20140057305, filed Aug.
20, 2013, “Antibodies to Risperidone Haptens and Use
Thereof” (U.S. Provisional Patent Application No. 61/691,
615, filed Aug. 21, 2012, and US 20140057301, filed Aug.
20, 2013, “Antibodies to Aripiprazole and Use Thereof”
(U.S. Provisional Patent Application No. 61/691,522, filed
Aug. 21, 2012, and US 20140057300, filed Aug. 20, 2013,
“Antibodies to Olanzapine and Use Thereof” (U.S. Provi-
sional Patent Application No. 61/691,645, filed Aug. 21,
2012, and US 20140057304, filed Aug. 20, 2013, “Antibod-
ies to Quetiapine and Use Thereof” (U.S. Provisional Patent
Application No. 61/691,659, filed Aug. 21, 2012, and US
20140057306, filed Aug. 20, 2013, as well as priority
applications “Antibodies to Risperidone and Use Thereof”
(U.S. Provisional Patent Application No. 61/691,675, filed
Aug. 21, 2012, and “Antibodies to Risperidone and Use
Thereof” (U.S. Provisional Patent Application No. 61/790,
880, filed Mar. 15, 2013, are all incorporated herein by
reference in their entireties.

EXAMPLE 1

Antibodies to Aripiprazole

Antibody 17.3 Clone 3D7

The hybridoma designated 17.3 clone 3D7 secretes a
monoclonal antibody (mAb) specific for aripiprazole. The
antibody is designated 17.3 clone 3D7. The nucleotide
sequence of mAb 17.3 clone 3D7’s light chain variable
region (V) is designated SEQ ID NO:41 and that of the
heavy chain variable region (V) is designated SEQ ID
NO:42. Within mAb 17.3 clone 3D7’s V,, nucleotides
136-165 of SEQ ID NO:41 represent the first complemen-
tarity determining region (CDR1); nucleotides 211-231 of
SEQ ID NO:41 represent the second complementarity deter-
mining region (CDR2); and nucleotides 328-354 of SEQ ID
NO:41 represent the third complementarity determining
region (CDR3). Within mAb 17.3 clone 3D7’s V, nucleo-
tides 133-162 of SEQ ID NO:42 represent the first comple-
mentarity determining region (CDR1); nucleotides 205-255
of SEQ ID NO:42 represent the second complementarity
determining region (CDR2); and nucleotides 352-375 of
SEQ ID NO:42 represent the third complementarity deter-
mining region (CDR3).

The corresponding predicted amino acid sequences of
mAb 17.3 clone 3D7’s variable chain regions were also
determined, and are designated SEQ ID NO:43 (light chain)
and SEQ ID NO:44 (heavy chain). Within mAb 17.3 clone
3D7’s V,, amino acid residues 46-55 of SEQ ID NO:43
represent the first complementarity determining region
(CDR1); amino acid residues 71-77 of SEQ ID NO:43
represent the second complementarity determining region
(CDR2); and amino acid residues 110-118 of SEQ ID NO:43
represent the third complementarity determining region
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(CDR3). Within mAb 17.3 clone 3D7’s V,, amino acid
residues 45-54 of SEQ ID NO:44 represent the first comple-
mentarity determining region (CDR1); amino acid residues
69-85 of SEQ ID NO:44 represent the second complemen-
tarity determining region (CDR2); and amino acid residues
118-125 of SEQ ID NO:44 represent the third complemen-
tarity determining region (CDR3).

Antibody 17.3 Clone 5C7 (First)

The hybridoma designated 17.3 clone 5C7 (first) secretes
a monoclonal antibody (mAb) specific for aripiprazole. The
antibody is designated 17.3 clone 5C7 (first). The nucleotide
sequence of mAb 17.3 clone 5C7 (first)’s light chain vari-
able region (V) is designated SEQ ID NO:45 and that of the
heavy chain variable region (V) is designated SEQ ID
NO:46. Within mAb 17.3 clone 5C7 (first)’s V;, nucleotides
130-162 of SEQ ID NO:45 represent the first complemen-
tarity determining region (CDR1); nucleotides 208-228 of
SEQ ID NO:45 represent the second complementarity deter-
mining region (CDR2); and nucleotides 325-351 of SEQ ID
NO:45 represent the third complementarity determining
region (CDR3). Within mAb 17.3 clone 5C7 (first)’s Vo,
nucleotides 133-162 of SEQ ID NO:46 represent the first
complementarity determining region (CDR1); nucleotides
205-255 of SEQ ID NO:46 represent the second comple-
mentarity determining region (CDR2); and nucleotides 352-
378 of SEQ ID NO:46 represent the third complementarity
determining region (CDR3).

The corresponding predicted amino acid sequences of
mAb 17.3 clone 5C7 (first)’s variable chain regions were
also determined, and are designated SEQ ID NO:47 (light
chain) and SEQ ID NO:48 (heavy chain). Within mAb 17.3
clone 5C7 (first)’s V, amino acid residues 44-54 of SEQ ID
NO:47 represent the first complementarity determining
region (CDRI1); amino acid residues 70-76 of SEQ ID
NO:47 represent the second complementarity determining
region (CDR2); and amino acid residues 109-117 of SEQ ID
NO:47 represent the third complementarity determining
region (CDR3). Within mAb 17.3 clone 5C7 (first)’s V,
amino acid residues 45-54 of SEQ ID NO:48 represent the
first complementarity determining region (CDR1); amino
acid residues 69-85 of SEQ ID NO:48 represent the second
complementarity determining region (CDR2); and amino
acid residues 118-126 of SEQ ID NO:48 represent the third
complementarity determining region (CDR3).

Antibody 17.3 Clone 5C7 (Second)

The hybridoma designated 17.3 clone 5C7 (second)
secretes a monoclonal antibody (mAb) specific for aripip-
razole. The antibody is designated 17.3 clone 5C7 (second).
The nucleotide sequence of mAb 17.3 clone 5C7 (second)’s
light chain variable region (V) is designated SEQ 1D NO:49
and that of the heavy chain variable region (V) is desig-
nated SEQ ID NO:50. Within mAb 17.3 clone 5C7 (second)
’s V;, nucleotides 130-174 of SEQ ID NO:49 represent the
first complementarity determining region (CDR1); nucleo-
tides 220-240 of SEQ ID NO:49 represent the second
complementarity determining region (CDR2); and nucleo-
tides 337-363 of SEQ ID NO:49 represent the third comple-
mentarity determining region (CDR3). Within mAb 17.3
clone 5C7 (second)’s V, nucleotides 133-162 of SEQ ID
NO:50 represent the first complementarity determining
region (CDR1); nucleotides 205-255 of SEQ ID NO:50
represent the second complementarity determining region
(CDR2); and nucleotides 352-390 of SEQ ID NO:50 rep-
resent the third complementarity determining region
(CDR3).

The corresponding predicted amino acid sequences of
mAb 17.3 clone 5C7 (second)’s variable chain regions were
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also determined, and are designated SEQ ID NO:51 (light
chain) and SEQ ID NO:52 (heavy chain). Within mAb 17.3
clone 5C7 (second)’s V;, amino acid residues 44-58 of SEQ
ID NO:51 represent the first complementarity determining
region (CDR1); amino acid residues 74-80 of SEQ ID
NO:51 represent the second complementarity determining
region (CDR2); and amino acid residues 113-121 of SEQ ID
NO:51 represent the third complementarity determining
region (CDR3). Within mAb 17.3 clone 5C7 (second)’s V,
amino acid residues 45-54 of SEQ ID NO:52 represent the
first complementarity determining region (CDR1); amino
acid residues 69-85 of SEQ ID NO:52 represent the second
complementarity determining region (CDR2); and amino
acid residues 118-130 of SEQ ID NO:52 represent the third
complementarity determining region (CDR3).

Antibody 17.3 Clone 5C7 (Third)

The hybridoma designated 17.3 clone 5C7 (third) secretes
a monoclonal antibody (mAb) specific for aripiprazole. The
antibody is designated 17.3 clone 5C7 (third). The nucleo-
tide sequence of mAb 17.3 clone 5C7 (third)’s light chain
variable region (V) is designated SEQ ID NO:53 and that
of the heavy chain variable region (V) is designated SEQ
1D NO:54. Within mAb 17.3 clone 5C7 (third)’s V,, nucleo-
tides 130-162 of SEQ ID NO:53 represent the first comple-
mentarity determining region (CDR1); nucleotides 208-228
of SEQ ID NO:53 represent the second complementarity
determining region (CDR2); and nucleotides 325-351 of
SEQ ID NO:53 represent the third complementarity deter-
mining region (CDR3). Within mAb 17.3 clone 5C7 (third)
’s V,, nucleotides 133-162 of SEQ ID NO:54 represent the
first complementarity determining region (CDR1); nucleo-
tides 205-255 of SEQ ID NO:54 represent the second
complementarity determining region (CDR2); and nucleo-
tides 352-366 of SEQ ID NO:54 represent the third comple-
mentarity determining region (CDR3).

The corresponding predicted amino acid sequences of
mAb 17.3 clone 5C7 (third)’s variable chain regions were
also determined, and are designated SEQ ID NO:55 (light
chain) and SEQ ID NO:56 (heavy chain). Within mAb 17.3
clone 5C7 (third)’s V,, amino acid residues 44-54 of SEQ
ID NO:55 represent the first complementarity determining
region (CDR1); amino acid residues 70-76 of SEQ ID
NO:55 represent the second complementarity determining
region (CDR2); and amino acid residues 109-117 of SEQ ID
NO:55 represent the third complementarity determining
region (CDR3). Within mAb 17.3 clone 5C7 (third)’s V,
amino acid residues 45-54 of SEQ ID NO:56 represent the
first complementarity determining region (CDR1); amino
acid residues 69-85 of SEQ ID NO:56 represent the second
complementarity determining region (CDR2); and amino
acid residues 118-122 of SEQ ID NO:56 represent the third
complementarity determining region (CDR3).

EXAMPLE 2

Antibodies to Olanzapine

Antibody 11.1 Clone 35

The hybridoma designated 11.1 clone 35 secretes a mono-
clonal antibody (mAb) specific for olanzapine. The antibody
is designated 11.1 clone 35. The nucleotide sequence of
mAb 11.1 clone 35’s light chain variable region (V,) is
designated SEQ ID NO:9 and that of the heavy chain
variable region (V) is designated SEQ ID NO:10. Within
mAb 11.1 clone 35’s V,, nucleotides 130-162 of SEQ ID
NO:9 represent the first complementarity determining
region (CDR1); nucleotides 208-228 of SEQ ID NO:9
represent the second complementarity determining region
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(CDR2); and nucleotides 325-351 of SEQ ID NO:9 repre-
sent the third complementarity determining region (CDR3).
Within mAb 11.1 clone 35’s V,, nucleotides 133-162 of
SEQ ID NO:10 represent the first complementarity deter-
mining region (CDR1); nucleotides 205-255 of SEQ ID
NO:10 represent the second complementarity determining
region (CDR2); and nucleotides 352-366 of SEQ ID NO:10
represent the third complementarity determining region
(CDR3).

The corresponding predicted amino acid sequences of
mAb 11.1 clone 35’s variable chain regions were also
determined, and are designated SEQ ID NO:11 (light chain)
and SEQ ID NO:12 (heavy chain). Within mAb 11.1 clone
35’s V;, amino acid residues 44-54 of SEQ ID NO:11
represent the first complementarity determining region
(CDR1); amino acid residues 70-76 of SEQ ID NO:11
represent the second complementarity determining region
(CDR2); and amino acid residues 109-117 of SEQ ID NO:11
represent the third complementarity determining region
(CDR3). Within mAb 11.1 clone 35’s V,, amino acid
residues 45-54 of SEQ ID NO:12 represent the first comple-
mentarity determining region (CDR1); amino acid residues
69-85 of SEQ ID NO:12 represent the second complemen-
tarity determining region (CDR2); and amino acid residues
118-122 of SEQ ID NO:12 represent the third complemen-
tarity determining region (CDR3).

Antibody 11.1 Clone 61

The hybridoma designated 11.1 clone 61 secretes a mono-
clonal antibody (mAb) specific for olanzapine. The antibody
is designated 11.1 clone 61. The nucleotide sequence of
mAb 11.1 clone 61°s light chain variable region (V;) is
designated SEQ ID NO:13 and that of the heavy chain
variable region (V) is designated SEQ ID NO:14. Within
mAb 11.1 clone 61°s V,, nucleotides 130-162 of SEQ ID
NO:13 represent the first complementarity determining
region (CDR1); nucleotides 208-228 of SEQ ID NO:13
represent the second complementarity determining region
(CDR2); and nucleotides 325-351 of SEQ ID NO:13 rep-
resent the third complementarity determining region
(CDR3). Within mAb 11.1 clone 61’s V,, nucleotides
133-162 of SEQ ID NO:14 represent the first complemen-
tarity determining region (CDR1); nucleotides 205-255 of
SEQ ID NO:14 represent the second complementarity deter-
mining region (CDR2); and nucleotides 352-366 of SEQ ID
NO:14 represent the third complementarity determining
region (CDR3).

The corresponding predicted amino acid sequences of
mAb 11.1 clone 61°s variable chain regions were also
determined, and are designated SEQ ID NO:15 (light chain)
and SEQ ID NO:16 (heavy chain). Within mAb 11.1 clone
61’s V,, amino acid residues 44-54 of SEQ ID NO:15
represent the first complementarity determining region
(CDR1); amino acid residues 70-76 of SEQ ID NO:15
represent the second complementarity determining region
(CDR2); and amino acid residues 109-117 of SEQ ID NO:15
represent the third complementarity determining region
(CDR3). Within mAb 11.1 clone 61°s V,, amino acid
residues 45-54 of SEQ ID NO:16 represent the first comple-
mentarity determining region (CDR1); amino acid residues
69-85 of SEQ ID NO:16 represent the second complemen-
tarity determining region (CDR2); and amino acid residues
118-122 of SEQ ID NO:16 represent the third complemen-
tarity determining region (CDR3).

Antibody 15.5 Clone 3F11 (First)

The hybridoma designated 15.5 clone 3F11 (first) secretes
a monoclonal antibody (mAb) specific for olanzapine. The
antibody is designated 15.5 clone 3F11 (first). The nucleo-
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tide sequence of mAb 15.5 clone 3F11 (first)’s light chain
variable region (V;) is designated SEQ ID NO:29 and that
of the heavy chain variable region (V) is designated SEQ
1D NO:30. Within mAb 15.5 clone 3F11 (first)’s V,, nucleo-
tides 130-162 of SEQ ID NO:29 represent the first comple-
mentarity determining region (CDR1); nucleotides 208-228
of SEQ ID NO:29 represent the second complementarity
determining region (CDR2); and nucleotides 325-351 of
SEQ ID NO:29 represent the third complementarity deter-
mining region (CDR3). Within mAb 15.5 clone 3F11
(first)’s V, nucleotides 130-162 of SEQ ID NO:30 repre-
sent the first complementarity determining region (CDR1);
nucleotides 205-252 of SEQ ID NO:30 represent the second
complementarity determining region (CDR2); and nucleo-
tides 355-381 of SEQ ID NO:30 represent the third comple-
mentarity determining region (CDR3).

The corresponding predicted amino acid sequences of
mAb 15.5 clone 3F11 (first)’s variable chain regions were
also determined, and are designated SEQ ID NO:31 (light
chain) and SEQ ID NO:32 (heavy chain). Within mAb 15.5
clone 3F11 (first)’s V,, amino acid residues 44-54 of SEQ
ID NO:31 represent the first complementarity determining
region (CDR1); amino acid residues 70-76 of SEQ ID
NO:31 represent the second complementarity determining
region (CDR2); and amino acid residues 109-117 of SEQ ID
NO:31 represent the third complementarity determining
region (CDR3). Within mAb 15.5 clone 3F11 (first)’s V,
amino acid residues 44-54 of SEQ ID NO:32 represent the
first complementarity determining region (CDR1); amino
acid residues 69-84 of SEQ ID NO:32 represent the second
complementarity determining region (CDR2); and amino
acid residues 119-127 of SEQ ID NO:32 represent the third
complementarity determining region (CDR3).

Antibody 15.5 Clone 3F11 (Second)

The hybridoma designated 15.5 clone 3F11 (second)
secretes a monoclonal antibody (mAb) specific for olanzap-
ine. The antibody is designated 15.5 clone 3F11 (second).
The nucleotide sequence of mAb 15.5 clone 3F11 (second)’s
light chain variable region (V) is designated SEQ 1D NO:33
and that of the heavy chain variable region (V) is desig-
nated SEQ ID NO:34. Within mAb 15.5 clone 3F11
(second)’s V;, nucleotides 130-162 of SEQ ID NO:33
represent the first complementarity determining region
(CDR1); nucleotides 208-228 of SEQ ID NO:33 represent
the second complementarity determining region (CDR2);
and nucleotides 325-351 of SEQ ID NO:33 represent the
third complementarity determining region (CDR3). Within
mAb 15.5 clone 3F11 (second)’s V;, nucleotides 133-162 of
SEQ ID NO:34 represent the first complementarity deter-
mining region (CDR1); nucleotides 205-261 of SEQ ID
NO:34 represent the second complementarity determining
region (CDR2); and nucleotides 358-381 of SEQ ID NO:34
represent the third complementarity determining region
(CDR3).

The corresponding predicted amino acid sequences of
mAb 15.5 clone 3F11 (second)’s variable chain regions were
also determined, and are designated SEQ ID NO:35 (light
chain) and SEQ ID NO:36 (heavy chain). Within mAb 15.5
clone 3F11 (second)’s V;, amino acid residues 44-54 of
SEQ ID NO:35 represent the first complementarity deter-
mining region (CDR1); amino acid residues 70-76 of SEQ
1D NO:35 represent the second complementarity determin-
ing region (CDR2); and amino acid residues 109-117 of
SEQ ID NO:35 represent the third complementarity deter-
mining region (CDR3). Within mAb 15.5 clone 3F11 (sec-
ond)’s V,, amino acid residues 45-54 of SEQ ID NO:36
represent the first complementarity determining region
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(CDR1); amino acid residues 69-87 of SEQ ID NO:36
represent the second complementarity determining region
(CDR2); and amino acid residues 120-127 of SEQ ID
NO:36 represent the third complementarity determining
region (CDR3).

Antibody 15.5 Sub-Clone 4G9-1

The hybridoma designated 15.5 sub-clone 4G9-1 secretes
a monoclonal antibody (mAb) specific for olanzapine. The
antibody is designated 15.5 sub-clone 4G9-1. The nucleotide
sequence of mAb 15.5 sub-clone 4G9-1’s light chain vari-
able region (V) is designated SEQ ID NO:37 and that of the
heavy chain variable region (V) is designated SEQ ID
NO:38. Within mAb 15.5 sub-clone 4G9-1’s V;, nucleotides
130-162 of SEQ ID NO:37 represent the first complemen-
tarity determining region (CDR1); nucleotides 208-228 of
SEQ ID NO:37 represent the second complementarity deter-
mining region (CDR2); and nucleotides 325-351 of SEQ ID
NO:37 represent the third complementarity determining
region (CDR3). Within mAb 15.5 sub-clone 4G9-1’s V,
nucleotides 130-162 of SEQ ID NO:38 represent the first
complementarity determining region (CDR1); nucleotides
205-252 of SEQ ID NO:38 represent the second comple-
mentarity determining region (CDR2); and nucleotides 358-
381 of SEQ ID NO:38 represent the third complementarity
determining region (CDR3).

The corresponding predicted amino acid sequences of
mAb 15.5 sub-clone 4G9-1°s variable chain regions were
also determined, and are designated SEQ ID NO:39 (light
chain) and SEQ ID NO:40 (heavy chain). Within mAb 15.5
sub-clone 4G9-1°s V,, amino acid residues 44-54 of SEQ ID
NO:39 represent the first complementarity determining
region (CDRI1); amino acid residues 70-76 of SEQ ID
NO:39 represent the second complementarity determining
region (CDR2); and amino acid residues 109-117 of SEQ ID
NO:39 represent the third complementarity determining
region (CDR3). Within mAb 15.5 sub-clone 4G9-1’s V,
amino acid residues 44-54 of SEQ ID NO:40 represent the
first complementarity determining region (CDR1); amino
acid residues 69-84 of SEQ ID NO:40 represent the second
complementarity determining region (CDR2); and amino
acid residues 120-127 of SEQ ID NO:40 represent the third
complementarity determining region (CDR3).

EXAMPLE 3

Antibodies to Quetiapine

Antibody 13.2 Sub-Clone 89-3 (First)

The hybridoma designated 13.2 sub-clone 89-3 (first)
secretes a monoclonal antibody (mAb) specific for quetiap-
ine. The antibody is designated 13.2 sub-clone 89-3 (first).
The nucleotide sequence of mAb 13.2 sub-clone 89-3
(first)’s light chain variable region (V) is designated SEQ
ID NO:17 and that of the heavy chain variable region (V)
is designated SEQ ID NO:18. Within mAb 13.2 sub-clone
89-3 (first)’s V,, nucleotides 127-174 of SEQ ID NO:17
represent the first complementarity determining region
(CDR1); nucleotides 220-240 of SEQ ID NO:17 represent
the second complementarity determining region (CDR2);
and nucleotides 337-363 of SEQ ID NO:17 represent the
third complementarity determining region (CDR3). Within
mAb 13.2 sub-clone 89-3 (first)’s V, nucleotides 133-162
of SEQ ID NO:18 represent the first complementarity deter-
mining region (CDR1); nucleotides 205-255 of SEQ ID
NO:18 represent the second complementarity determining
region (CDR2); and nucleotides 352-387 of SEQ ID NO:18
represent the third complementarity determining region
(CDR3).
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The corresponding predicted amino acid sequences of
mAb 13.2 sub-clone 89-3 (first)’s variable chain regions
were also determined, and are designated SEQ ID NO:19
(light chain) and SEQ ID NO:20 (heavy chain). Within mAb
13.2 sub-clone 89-3 (first)’s V,, amino acid residues 43-58
of SEQ ID NO:19 represent the first complementarity deter-
mining region (CDR1); amino acid residues 74-80 of SEQ
1D NO:19 represent the second complementarity determin-
ing region (CDR2); and amino acid residues 113-121 of
SEQ ID NO:19 represent the third complementarity deter-
mining region (CDR3). Within mAb 13.2 sub-clone 89-3
(first)’s V5, amino acid residues 45-54 of SEQ ID NO:20
represent the first complementarity determining region
(CDR1); amino acid residues 69-85 of SEQ ID NO:20
represent the second complementarity determining region
(CDR2); and amino acid residues 118-129 of SEQ ID NO:20
represent the third complementarity determining region
(CDR3).

Antibody 13.2 Sub-Clone 89-3 (Second)

The hybridoma designated 13.2 sub-clone 89-3 (second)
secretes a monoclonal antibody (mAb) specific for quetiap-
ine. The antibody is designated 13.2 sub-clone 89-3 (sec-
ond). The nucleotide sequence of mAb 13.2 sub-clone 89-3
(second)’s light chain variable region (V) is designated
SEQ ID NO:21 and that of the heavy chain variable region
(V) is designated SEQ ID NO:22. Within mAb 13.2
sub-clone 89-3 (second)’s V, nucleotides 127-174 of SEQ
ID NO:21 represent the first complementarity determining
region (CDR1); nucleotides 220-240 of SEQ ID NO:21
represent the second complementarity determining region
(CDR2); and nucleotides 337-363 of SEQ ID NO:21 rep-
resent the third complementarity determining region
(CDR3). Within mAb 13.2 sub-clone 89-3 (second)’s V,,
nucleotides 133-162 of SEQ ID NO:22 represent the first
complementarity determining region (CDR1); nucleotides
205-255 of SEQ ID NO:22 represent the second comple-
mentarity determining region (CDR2); and nucleotides 367-
387 of SEQ ID NO:22 represent the third complementarity
determining region (CDR3).

The corresponding predicted amino acid sequences of
mAb 13.2 sub-clone 89-3 (second)’s variable chain regions
were also determined, and are designated SEQ ID NO:23
(light chain) and SEQ ID NO:24 (heavy chain). Within mAb
13.2 sub-clone 89-3 (second)’s V;, amino acid residues
43-58 of SEQ ID NO:23 represent the first complementarity
determining region (CDR1); amino acid residues 74-80 of
SEQ ID NO:23 represent the second complementarity deter-
mining region (CDR2); and amino acid residues 113-121 of
SEQ ID NO:23 represent the third complementarity deter-
mining region (CDR3). Within mAb 13.2 sub-clone 89-3
(second)’s V, amino acid residues 45-54 of SEQ ID NO:24
represent the first complementarity determining region
(CDR1); amino acid residues 69-85 of SEQ ID NO:24
represent the second complementarity determining region
(CDR2); and amino acid residues 123-129 of SEQ ID
NO:24 represent the third complementarity determining
region (CDR3).

Antibody 13.2 Sub-Clone 89-5

The hybridoma designated 13.2 sub-clone 89-5 secretes a
monoclonal antibody (mAb) specific for quetiapine. The
antibody is designated 13.2 sub-clone 89-5. The nucleotide
sequence of mAb 13.2 sub-clone 89-5’s light chain variable
region (V) is designated SEQ ID NO:25 and that of the
heavy chain variable region (V) is designated SEQ ID
NO:26. Within mAb 13.2 sub-clone 89-5’s V,, nucleotides
127-174 of SEQ ID NO:25 represent the first complemen-
tarity determining region (CDR1); nucleotides 220-240 of
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SEQ ID NO:25 represent the second complementarity deter-
mining region (CDR2); and nucleotides 337-363 of SEQ ID
NO:25 represent the third complementarity determining
region (CDR3). Within mAb 13.2 sub-clone 89-5’s V,,
nucleotides 133-162 of SEQ ID NO:26 represent the first
complementarity determining region (CDR1); nucleotides
205-255 of SEQ ID NO:26 represent the second comple-
mentarity determining region (CDR2); and nucleotides 367-
387 of SEQ ID NO:26 represent the third complementarity
determining region (CDR3).

The corresponding predicted amino acid sequences of
mAb 13.2 sub-clone 89-5’s variable chain regions were also
determined, and are designated SEQ ID NO:27 (light chain)
and SEQ ID NO:28 (heavy chain). Within mAb 13.2 sub-
clone 89-5’s V,, amino acid residues 43-58 of SEQ ID
NO:27 represent the first complementarity determining
region (CDRI1); amino acid residues 74-80 of SEQ ID
NO:27 represent the second complementarity determining
region (CDR2); and amino acid residues 113-121 of SEQ ID
NO:27 represent the third complementarity determining
region (CDR3). Within mAb 13.2 sub-clone 89-5’s V,,
amino acid residues 45-54 of SEQ ID NO:28 represent the
first complementarity determining region (CDR1); amino
acid residues 69-85 of SEQ ID NO:28 represent the second
complementarity determining region (CDR2); and amino
acid residues 123-129 of SEQ ID NO:28 represent the third
complementarity determining region (CDR3).

EXAMPLE 4

Antibodies to Risperidone/Paliperidone

Antibody 5_9

The hybridoma designated 5_9 secretes a monoclonal
antibody (mAb) specific for risperidone (and its metabolite
paliperidone). The antibody is designated 5-9. The nucleo-
tide sequence of mAb 5-9’s light chain variable region (V)
is designated SEQ ID NO:1 and that of the heavy chain
variable region (V) is designated SEQ ID NO:2. Within
mAb 5-9’s V,, nucleotides 130-180 of SEQ ID NO:1
represent the first complementarity determining region
(CDR1); nucleotides 226-246 of SEQ ID NO:1 represent the
second complementarity determining region (CDR2); and
nucleotides 343-369 of SEQ ID NO:1 represent the third
complementarity determining region (CDR3). Within mAb
5-9’s V, nucleotides 133-162 of SEQ ID NO:2 represent
the first complementarity determining region (CDR1);
nucleotides 205-255 of SEQ ID NO:2 represent the second
complementarity determining region (CDR2); and nucleo-
tides 352-366 of SEQ ID NO:2 represent the third comple-
mentarity determining region (CDR3).

The corresponding predicted amino acid sequences of
mAb 5-9’s variable chain regions were also determined, and
are designated SEQ ID NO:3 (light chain) and SEQ ID NO:4
(heavy chain). Within mAb 5-9’s V;, amino acid residues
44-60 of SEQ ID NO:3 represent the first complementarity
determining region (CDR1); amino acid residues 76-82 of
SEQ ID NO:3 represent the second complementarity deter-
mining region (CDR2); and amino acid residues 115-123 of
SEQ ID NO:3 represent the third complementarity deter-
mining region (CDR3). Within mAb 5-9’s V,,, amino acid
residues 45-54 of SEQ ID NO:4 represent the first comple-
mentarity determining region (CDR1); amino acid residues
69-85 of SEQ ID NO:4 represent the second complemen-
tarity determining region (CDR2); and amino acid residues
118-122 of SEQ ID NO:4 represent the third complemen-
tarity determining region (CDR3).
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Antibody 5_5

The hybridoma designated 5_5 secretes a monoclonal
antibody (mAb) specific for risperidone (and its metabolite
paliperidone). The antibody is designated 5-5. The nucleo-
tide sequence of mAb 5-5’s light chain variable region (V)
is designated SEQ ID NO:5 and that of the heavy chain
variable region (V) is designated SEQ ID NO:6. Within
mAb 5-5’s V,, nucleotides 130-180 of SEQ ID NO:5
represent the first complementarity determining region
(CDR1); nucleotides 226-246 of SEQ ID NO:5 represent the
second complementarity determining region (CDR2); and
nucleotides 343-369 of SEQ ID NO:5 represent the third
complementarity determining region (CDR3). Within mAb
5-9’s V, nucleotides 133-162 of SEQ ID NO:6 represent
the first complementarity determining region (CDR1);
nucleotides 205-255 of SEQ ID NO:6 represent the second
complementarity determining region (CDR2); and nucleo-
tides 352-366 of SEQ ID NO:6 represent the third comple-
mentarity determining region (CDR3).
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residues 45-54 of SEQ ID NO:8 represent the first comple-
mentarity determining region (CDR1); amino acid residues
69-85 of SEQ ID NO:8 represent the second complemen-
tarity determining region (CDR2); and amino acid residues
118-122 of SEQ ID NO:8 represent the third complemen-
tarity determining region (CDR3).

EXAMPLE 5

Competitive Immunoassays for Risperidone/Paliperidone
and Multiplex Competitive Immunoassay for Aripiprazole,
Olanzapine, Quetiapine, and Risperidone/Paliperidone

Following a series of immunizations with paliperidone/
risperidone immunogens, mouse tail bleeds were tested for
reactivity using an ELISA. Hybridoma supernatants were
also tested, and the ELISA data shown in Tables 1 and 2
below shows reactivity of several hybridomas (fusion part-
ner was NSO cells). As shown in Table 2, reactivity of
hybridomas 2A5 and 5G11 was seen.

TABLE 1
Diluion 1 2 3 4 5 6 7 & 9 10 11 12
400 1 5 14 39 41 47 58 62 67 72 76 Blank Ag = Bt-
1200 Compound#1
3600
10800
400 1 5 14 39 41 47 58 62 67 72 76
1200
3600
10800
1
Dilution 1 2 3 4 5 6
400 3.2562  3.2897  3.3148  3.6038  0.6857 33976 Ag=Bt-
1200 13591 14605 1521 23063 01476  1.9245 Cmpd#l
3600 03745 04617 03733 07613  0.038  0.6163
10800  0.0918  0.1149  0.0908  0.1919  0.0156  0.1834
Dilution
7 8 9 10 11 12
400 1.3444 28639 05676  3.5993  2.5144  0.0143 Ag=Bt-
1200 02841  1.0387  0.1158 26921  0.8711  0.0142 Cmpd#l
3600 0.0689 02742 00304 09549 02236 00115
10800  0.0199  0.0639 0013 02766 0.056  0.0099
Dilution 1 2 3 4 5 6
400 31217 31103 31532 3.633  0.6089  3.5705 Ag=Bt-
1200 12607 14817 13412 21411 01327 19831 Cmpd#l
3600 03281 04159 03819 07373 00361  0.593
10800  0.0879  0.1127  0.0929  0.1949 00156  0.189
Dilution 7 8 9 10 11 12
400 1.1067 24001 04963  3.4172 22432  0.0095 Ag=Bt-
1200 02691 0961  0.1027 25321 07418  0.0098 Cmpd#l
3600 0.0723 0292 0028  0.8426 02024  0.0079
10800  0.0229  0.0722 00141 02393 0052  0.0086
The corresponding predicted amino acid sequences of TABLE 2
mAb 5-5’s variable chain regions were also determined, and
are designated SEQ ID NO:7 (light chain) and SEQ ID NO:8 60 Plate 1
(heavy chain). Within mAb 5-5’s V;, amino acid residues o
44-60 of SEQ ID NO:7 represent the first complementarity Dilution 1 2 3
determining .reglon (CDR1); amino acid residues 76-82 of neat Blank 1c4 6 E6
SEQ D NQ.7 represent the secpnd c.omple.:mentanty deter- neat 2A5 7A7
mining region (CDR2); and amino acid residues 115-123 of 65 neat 2G10 Empty
SEQ ID NO:7 represent the third complementarity deter- neat 3B7

mining region (CDR3). Within mAb 5-5’s V, amino acid



US 9,465,041 B2

23
TABLE 2-continued
Plate 1

Dilution 1 2 3
neat 4D8

neat 5A12

neat 5G11

neat 6C1

neat 0.0072 0.038 0.0309
neat 0.0077 3.9563 0.1163
neat 0.0069 0.0093 0.0086
neat 0.0076 0.0753 0.0108
neat 0.0114 0.1139 0.0084
neat 0.009 0.0193 0.0123
neat 0.0087 0.2503 0.0085
neat 0.0092 0.086 0.0121

After clones were identified via ELISA reactivity, com-
petition ELISAs were run to approximate affinity and cross-
reactivity with similar compounds. FIGS. 1 and 2 show the
ELISA cross-reactivity results from hybridoma subclone
5_9. Data shows reactivity to risperidone, as well as its
metabolites paliperidone and 7-hydroxyrisperidone.

Supernatants were also tested by competition ELISA to
determine if the signals were specific to either risperidone or
paliperidone. FIG. 3 shows the results from hybridoma
subclone 2AS. Data shows reactivity to both risperidone and
paliperidone.

FIG. 4 shows the competitive immunoassay format used
on a lateral flow assay device in which the capture antibody,
risperidone/paliperidone clone 5-9, was deposited on a chip
along with a detection conjugate consisting of risperidone
conjugated to a fluorophore. In this competitive format as
show in FIG. 4, a low level of analyte (paliperidone) results
in high signal, whereas a high level of analyte (paliperidone)
results in low signal. The amount of paliperidone in the
sample can be calculated from the loss of fluorescence
compared to a control sample with no drug present. A typical
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FIGS. 7-10 show typical dose response curves for an
aripiprazole positive control (sample containing aripipra-
zole) generated with antibody 5C7 deposited in reaction
zone 2 and a labeled aripiprazole competitive binding part-
ner in the conjugate zone (FIG. 7), an olanzapine positive
control (sample containing olanzapine) generated with anti-
body 4G9-1 deposited in reaction zone 4 and a labeled
olanzapine competitive binding partner in the conjugate
zone (FIG. 8), a quetiapine positive control (sample con-
taining quetiapine) generated with antibody 11 deposited in
reaction zone 6 and a labeled quetiapine competitive binding
partner in the conjugate zone (FIG. 9), and a risperidone
positive control (sample containing risperidone) generated
with antibody 5-9 deposited in reaction zone 8 and a labeled
risperidone competitive binding partner in the conjugate
zone (FIG. 10). The labeled competitive binding partners in
the conjugate zone compete with the drugs present in the
samples for binding to the antibodies. The amount of label
is detected and is an indication of the amount of drug present
in the sample (the amount of signal being inversely propor-
tional to the amount of drug in the sample—see FIG. 4).

In order to confirm that conjugates of labeled competitive
binding partners do not bind to antibodies deposited in the
reaction zones, negative controls were conducted by using
samples containing no drugs. Referring to Table 3, a sample
containing no aripiprazole is deposited in the sample zone
and moves by capillary action through the conjugate zone
(this time containing labeled olanzapine, labeled quetiapine,
and labeled risperidone, but no labeled aripiprazole) and to
the reaction zone. The reaction zone again contains aripip-
razole antibody (5C7) in reaction zone 2. Table 3 below
shows the results, confirming that there is no dose response
and the olanzapine, quetiapine, and risperidone conjugates
that move by capillary action through the reaction zone do
not bind to the aripiprazole antibody.

TABLE 3

Aripiprazole-Clone 5C7-Math Model 1 (0 ng/ml. Conc.)

Reaction Read  Peak Mean Peak Mean Mean
Assay-MM  Conj Zone Position Area Height Background
ARIP-MM1 OLAN, QUET, RISP  ARIP 2 0.77 1.56 3.99
ARIP-MM1 OLAN, QUET, RISP 4 -0.02 0.06 4.14
ARIP-MM1 OLAN, QUET, RISP 6 0.09 0.10 4.29
ARIP-MM1 OLAN, QUET, RISP 8 0.13 0.12 4.61

Other Conjugates do not bind to Aripiprazole

s L 55
dose response curve generated with risperidone/paliperidone

clone 5-9 is shown in FIG. 5.

FIG. 6 shows the chip design of a lateral flow assay device
according to one embodiment of the subject invention. The
device includes a zone or area for receiving the sample, a
conjugate zone (which contains desired labeled competitive
binding partner(s)), and a reaction zone (eight areas within
the reaction zone are indicated; each area can contain a
separate desired antibody). Sample flows from the sample
zone through the conjugate zone and to the reaction zone.

60
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Referring to Table 4, a sample containing no olanzapine
is deposited in the sample zone and moves by capillary
action through the conjugate zone (this time containing
labeled aripiprazole, labeled quetiapine, and labeled risperi-
done, but no labeled olanzapine) and to the reaction zone.
The reaction zone again contains olanzapine antibody (4G9-
1) in reaction zone 4. Table 4 below shows the results,
confirming that there is no dose response and the aripipra-
zole, quetiapine, and risperidone conjugates that move by
capillary action through the reaction zone do not bind to the
olanzapine antibody.
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OLAN-Clone 4G9-1-Math Model 1 (0 ng/mL Conc.)

Reaction Read  Peak Mean Peak Mean Mean
Assay-MM  Conj Zone Position Area Height Background
OLAN-MM1 ARIP, QUET, RISP 2 -0.03 0.05 438
OLAN-MM1 ARIP, QUET, RISP OLAN 4 0.74 1.10 4.56
OLAN-MM1 ARIP, QUET, RISP 6 0.06 0.09 4.79
OLAN-MM1 ARIP, QUET, RISP 8 0.11 0.13 5.17
Other Conjugates do not bind to Olanzapine
Referring to Table 5, a sample containing no quetiapine is
deposited in the sample zone and moves by capillary action
through the conjugate zone (this time containing labeled '3
aripiprazole, labeled olanzapine, and labeled risperidone,
but no labeled quetiapine) and to the reaction zone. The
reaction zone again contains quetiapine antibody (11) in
reaction zone 6. Table 5 below shows the results, confirming
that there is no dose response and the aripiprazole, olanzap-
ine, and risperidone conjugates that move by capillary action
through the reaction zone do not bind to the quetiapine
antibody.
TABLE 5
Quetiapine-Clone 11-Math Model 1 (0 ng/ml. Conc.)
Reaction Read  Peak Mean Peak Mean Mean
Assay-MM  Conj Zone Position Area Height Background
QUET-MM1 ARIP, OLAN, RISP 2 -0.01 0.07 3.85
QUET-MM1 ARIP, OLAN, RISP 4 0.01 0.12 4.01
QUET-MM1 ARIP, OLAN, RISP QUET 6 0.03 0.08 424
QUET-MM1 ARIP, OLAN, RISP 8 0.04 0.07 4.56
Other Conjugates do not bind to Quetiapine
Referring to Table 6, a sample containing no risperidone
is deposited in the sample zone and moves by capillary
action through the conjugate zone (this time containing
. h 40
labeled aripiprazole, labeled olanzapine, and labeled que-
tiapine, but no labeled risperidone) and to the reaction zone.
The reaction zone again contains risperidone antibody (5-9)
in reaction zone 8. Table 6 below shows the results, con-
firming that there is no dose response and the aripiprazole,
olanzapine, and quetiapine conjugates that move by capil- 45
lary action through the reaction zone do not bind to the
risperidone antibody.
TABLE 6
Risperidone-Clone 5-9-Math Model 1 (0 ng/mL Conc.)
Reaction Read  Peak Mean Peak Mean Mean
Assay-MM  Conj Zone Position Area Height Background
RISP-MM1  ARIP, OLAN, QUET 2 0.02 0.11 7.43
RISP-MM1  ARIP, OLAN, QUET 4 0.05 0.14 7.73
RISP-MM1  ARIP, OLAN, QUET 6 0.20 0.19 8.11
RISP-MM1  ARIP, OLAN, QUET RISP 8 1.97 3.23 8.85
Other Conjugates do not bind to Risperidone
60

In order to confirm that conjugates of labeled competitive
binding partners bind only to their respective antibodies
deposited in the reaction zones, additional negative controls
were conducted by again using samples containing no drugs.
Referring to Table 7, a sample containing no aripiprazole is
deposited in the sample zone and moves by capillary action
through the conjugate zone (this time containing labeled

aripiprazole) and to the reaction zone. The reaction zone
again contains aripiprazole antibody (5C7) in reaction zone
2, as well as olanzapine antibody (4G9-1) in reaction zone
4, quetiapine antibody (11) in reaction zone 6, and risperi-
done antibody (5-9) in reaction zone 8. Table 7 below shows
the results, confirming that there is no dose response except
to the aripiprazole antibody 5C7 (in reaction zone 2).

65
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Aripiprazole-Clone SC7-Math Model 1 (0 ng/ml. Conc.)

Peak  Peak
Reaction Mean Mean Mean
Assay-MM  Conj Zone Read Position Area Height Background
ARIP-MM1 ARIP, OLAN, QUET, RISP  ARIP 2 60.34  97.53 5.44
ARIP-MM1 ARIP, OLAN, QUET, RISP 4 2.86 391 11.66
ARIP-MM1 ARIP, OLAN, QUET, RISP 6 .12 123 11.03
ARIP-MM1 ARIP, OLAN, QUET, RISP 8 314 419 12.94
Only the Aripiprazole Reaction Zone is binding
Referring to Table 8, a sample containing no olanzapine
is deposited in the sample zone and moves by capillary 15
action through the conjugate zone (this time containing
labeled olanzapine) and to the reaction zone. The reaction
zone again contains aripiprazole antibody (5C7) in reaction
zone 2, as well as olanzapine antibody (4G9-1) in reaction
zone 4, quetiapine antibody (11) in reaction zone 6, and 20
risperidone antibody (5-9) in reaction zone 8. Table 8 below
shows the results, confirming that there is no dose response
except to the olanzapine antibody 4G9-1 (in reaction zone
4).
TABLE 8
OLAN-Clone 4G9-1-Math Model 1 (0 ng/mL Conc.)
Peak  Peak
Reaction Mean Mean Mean
Assay-MM  Conj Zone Read Position Area Height Background
OLAN-MM1 ARIP, OLAN, QUET, RISP 2 0.02 008 4.86
OLAN-MM1 ARIP, OLAN, QUET, RISP  OLAN 4 3423 51.80 5.39
OLAN-MM1 ARIP, OLAN, QUET, RISP 6 022 032 5.39
OLAN-MM1 ARIP, OLAN, QUET, RISP 8 015 017 5.59
Only the Olanzapine Reaction Zone is binding
Referring to Table 9, a sample containing no quetiapine is
deposited in the sample zone and moves by capillary action 40
through the conjugate zone (this time containing labeled
quetiapine) and to the reaction zone. The reaction zone again
contains aripiprazole antibody (5C7) in reaction zone 2, as
well as olanzapine antibody (4G9-1) in reaction zone 4,
quetiapine antibody (11) in reaction zone 6, and risperidone 45
antibody (5-9) in reaction zone 8. Table 9 below shows the
results, confirming that there is no dose response except to
the quetiapine antibody 11 (in reaction zone 6).
TABLE 9
Quetiapine-Clone 11-Math Model 1 (0 ng/mL Conc.)
Peak Peak
Reaction Mean  Mean Mean
Assay-MM  Conj Zone Read Position ~ Area  Height Background
QUET-MM1 ARIP, OLAN, QUET, RISP 2 013 041 10.02
QUET-MM1 ARIP, OLAN, QUET, RISP 4 008 023 10.47
QUET-MM! ARIP, OLAN, QUET, RISP  QUET 6 14035  181.33 7.91
QUET-MM1 ARIP, OLAN, QUET, RISP 8 158 2.61 11.53

Only the Quetiapine Reaction Zone is binding

Referring to Table 10, a sample containing no risperidone
is deposited in the sample zone and moves by capillary
action through the conjugate zone (this time containing
labeled risperidone) and to the reaction zone. The reaction
zone again contains aripiprazole antibody (5C7) in reaction
zone 2, as well as olanzapine antibody (4G9-1) in reaction

65

zone 4, quetiapine antibody (11) in reaction zone 6, and
risperidone antibody (5-9) in reaction zone 8. Table 10
below shows the results, confirming that there is no dose
response except to the risperidone antibody 5-9 (in reaction
zone 8).
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Risperidone-Clone 5-9-Math Model 1 (0 ng/ml. Cone.)

Peak  Peak
Reaction Mean Mean Mean
Assay-MM  Conj Zone Read Position Area Height Background
RISP-MM1  ARIP, OLAN, QUET, RISP 2 1.03 1.51 9.07
RISP-MM1  ARIP, OLAN, QUET, RISP 4 0.65 0.91 9.60
RISP-MM1  ARIP, OLAN, QUET, RISP 6 2.61 6.39 10.48
RISP-MM1  ARIP, OLAN, QUET, RISP  RISP 8 55.98 100.91 11.58

Only the Risperidone Reaction Zone is binding

The results shown above confirm that conjugates of
labeled competitive binding partners bind only to their
respective antibodies in the reaction zone.

FIGS. 11-14 show typical dose response curves in specific
antibody reaction zones, and proof of dose response low/
high concentration for each specific assay in the presence of
other conjugates. In FIG. 11, a sample containing aripipra-
zole is deposited in the sample zone and moves by capillary
action through the conjugate zone (this time containing
labeled aripiprazole, labeled olanzapine, labeled quetiapine,
and labeled risperidone) and to the reaction zone. The
reaction zone again contains aripiprazole antibody (5C7) in
reaction zone 2. A typical dose response curve was generated
as is shown in FIG. 11 only for aripiprazole, and not for
olanzapine, quetiapine, or risperidone.

In FIG. 12, a sample containing olanzapine is deposited in
the sample zone and moves by capillary action through the
conjugate zone (this time containing labeled aripiprazole,
labeled olanzapine, labeled quetiapine, and labeled risperi-
done) and to the reaction zone. The reaction zone again
contains olanzapine antibody (4G9-1) in reaction zone 4. A
typical dose response curve was generated as is shown in
FIG. 12 only for olanzapine, and not for aripiprazole,
quetiapine, or risperidone.

In FIG. 13, a sample containing quetiapine is deposited in
the sample zone and moves by capillary action through the
conjugate zone (this time containing labeled aripiprazole,
labeled olanzapine, labeled quetiapine, and labeled risperi-
done) and to the reaction zone. The reaction zone again
contains quetiapine antibody (11) in reaction zone 6. A
typical dose response curve was generated as is shown in
FIG. 13 only for quetiapine, and not for aripiprazole, olan-
zapine, or risperidone.

In FIG. 14, a sample containing risperidone is deposited
in the sample zone and moves by capillary action through
the conjugate zone (this time containing labeled aripipra-
zole, labeled olanzapine, labeled quetiapine, and labeled

15

30

35

40

45

risperidone) and to the reaction zone. The reaction zone
again contains risperidone antibody (5-9) in reaction zone 8.
A typical dose response curve was generated as is shown in
FIG. 14 only for risperidone, and not for aripiprazole,
olanzapine, or quetiapine.

FIGS. 15-18 show typical dose response curves for each
assay in the presence of other conjugates and antibodies. In
FIG. 15, a sample containing aripiprazole is deposited in the
sample zone and moves by capillary action through the
conjugate zone (again containing labeled aripiprazole,
labeled olanzapine, labeled quetiapine, and labeled risperi-
done) and to the reaction zone. The reaction zone again
contains aripiprazole antibody (5C7) in reaction zone 2, as
well as olanzapine antibody (4G9-1) in reaction zone 4,
quetiapine antibody (11) in reaction zone 6, and risperidone
antibody (5-9) in reaction zone 8. A typical dose response
curve was generated for aripiprazole, as is shown in FIG. 15.
When a sample containing olanzapine was deposited in the
sample zone of this chip, a typical dose response curve was
generated for olanzapine as shown in FIG. 16. When a
sample containing quetiapine was deposited in the sample
zone of this chip, a typical dose response curve for quetiap-
ine was generated as shown in FIG. 17. When a sample
containing risperidone was deposited in the sample zone of
this chip, a typical dose response curve for risperidone was
generated as shown in FIG. 18.

FIGS. 19-22 show comparisons of dose response curves
generated as positive controls (FIGS. 7-10) to dose response
curves generated in the multiplex format (FIGS. 15-18). The
comparison for aripiprazole is shown in FIG. 19; for olan-
zapine in FIG. 20; for quetiapine in FIG. 21; and for
risperidone in FIG. 22. These figures show that the positive
control curves are similar to the multiplex curves.

These data show that a lateral flow assay device of the
subject invention can be used to detect multiple anti-psy-
chotic drugs using a single sample from a patient on one
portable, point-of-care device.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 56
<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 1

LENGTH: 399

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 1

atggaatcac agactcaggt cctcatgtce ctgetgetet ggatatctgg tacctatggg

gacattgtga tgacacagtc tccatcctece ctgagtgtgg caacaggaga taaggtcact

60

120
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-continued
atgagctgca agtccagtca gagtctgttce aacagtagaa accaaaagag ctacttggcce 180
tggtaccagce agaagccatg gcagcectect aaactgctga tctacgggge atccactagg 240
gaatctgggyg tcectgateg cttcacagge agtggatctg gaacagattt cactctcacce 300
atcagcagtg tgcaggctga agacctggca atttattact gtcagaatga ttatagttat 360
ccattcacgt tcggcacggg gacaaaattg gaaataaga 399
<210> SEQ ID NO 2
<211> LENGTH: 399
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence
<400> SEQUENCE: 2
atgggattca gcaggatctt tctcttecte ctgtcagtaa ctacaggtgt ccactcccag 60
gettttetac aacaatctgg ggctgagetg gtgaggectyg gggcctcagt gaagatgtec 120
tgcaaggcct ctggctccac atttaccagt tacaatatac actgggtcaa gcagacacct 180
agacagggce tggaatggat tggagctatt tatccaggaa atggtgatac ttcctacaat 240
cagaagttca agggcagggc cacactgact atagacaaat cctccagcac agcctacatg 300
cagctcagca gcctgacatce tgaagactct geggtctatt tetgtgctaa ctggggettt 360
gagtactggg gtcaaggcac cactctctca gtctectca 399

<210> SEQ ID NO 3
<211> LENGTH: 133

<212> TYPE:

PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 3

Met Glu Ser Gln Thr Gln Val Leu

1

Gly Thr Tyr

Val Ala Thr

35

5

Gly Asp Ile Val Met

20

Gly Asp Lys Val Thr

40

Leu Phe Asn Ser Arg Asn Gln Lys

50

Lys Pro Trp

65

55

Gln Pro Pro Lys Leu

70

Glu Ser Gly Val Pro Asp Arg Phe

85

Phe Thr Leu Thr Ile Ser Ser Val

100

Tyr Cys Gln Asn Asp Tyr Ser Tyr

115

Lys Leu Glu Ile Arg

130

<210> SEQ ID NO 4
<211> LENGTH: 133

<212> TYPE:

PRT

120

Met

Thr

25

Met

Ser

Leu

Thr

Gln

105

Pro

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence

Ser

10

Gln

Ser

Tyr

Ile

Gly

Ala

Phe

Leu

Ser

Cys

Leu

Tyr

75

Ser

Glu

Thr

Leu Leu Trp

Pro Ser Ser

30

Lys Ser Ser

45

Ala Trp Tyr

60

Gly Ala Ser

Ile Ser

15

Leu Ser

Gln Ser

Gln Gln

Thr Arg
80

Gly Ser Gly Thr Asp

Asp Leu Ala
110

Phe Gly Thr

125

95

Ile Tyr

Gly Thr
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<400> SEQUENCE: 4

Met Gly Phe
1

Val His Ser
Pro Gly Ala
35

Thr Ser Tyr
50

Glu Trp Ile
65

Gln Lys Phe
Thr Ala Tyr
Tyr Phe Cys

115
Leu Ser Val

130

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser Arg Ile Phe Leu

Gln Ala Phe Leu Gln

20

Ser Val Lys Met Ser

40

Asn Ile His Trp Val

Gly Ala Ile Tyr Pro

70

Lys Gly Arg Ala Thr

85

Met Gln Leu Ser Ser

100

Ala Asn Trp Gly Phe

Ser Ser

D NO 5
H: 399
DNA

120

Phe

Gln

25

Cys

Lys

Gly

Leu

Leu

105

Glu

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

Leu

10

Ser

Lys

Gln

Asn

Thr

90

Thr

Tyr

Leu

Gly

Ala

Thr

Gly

75

Ile

Ser

Trp

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUE:
atggaatcac
gacattgtga
atgagctgca
tggtaccage
gaatctgggg
atcagcagtyg
ccattcacgt
<210> SEQ I

<211> LENGT.
<212> TYPE:

NCE: 5

agactcaggt

tgacacagtc

agtccagtca

agaagccatg

tcecctgateg

tgcaggctga

tcggcacggyg
D NO 6

H: 399
DNA

cctecatgtec
tccatectee
gagtctgtte
gcagcctect
cttcacagge
agacctggeca

gacaaaattg

ctgetgetet

ctgagtgtgg

aacagtagaa

aaactgctga

agtggatctg

atttattact

gaaataaga

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUE:

atgggattca

gettttetac

tgcaaggect

agacagggcec

cagaagttca

cagctcagea

gagtactggg

<210> SEQ I

NCE: 6

gcaggatett

aacaatctgg

ctggetecac

tggaatggat

agggeaggge

gectgacatce

gtcaaggcac

D NO 7

tctettecte

ggctgagctg

atttaccagt

tggagctatt

cacactgact

tgaagactct

cactctctca

ctgtcagtaa

gtgaggcctg

tacaatatac

tatccaggaa

atagacaaat

geggtetatt

gtctectea

Ser Val Thr
Ala Glu Leu
30

Ser Gly Ser
45

Pro Arg Gln
60

Asp Thr Ser

Asp Lys Ser

Glu Asp Ser
110

Gly Gln Gly
125

ggatatctgg
caacaggaga
accaaaagag

tctacgggge
gaacagattt

gtcagaatga

ctacaggtgt
gggectcagt
actgggtcaa
atggtgatac
cctecageac

tctgtgctaa

Thr Gly
15

Val Arg

Thr Phe

Gly Leu

Tyr Asn
80

Ser Ser
95

Ala Val

Thr Thr

tacctatggyg
taaggtcact
ctacttggee
atccactagg
cactctcace

ttatagttat

ccacteccag
gaagatgtce
gcagacacct
ttcctacaat
agcctacatg

ctggggettt

60

120

180

240

300

360

399

60

120

180

240

300

360

399
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<211> LENGTH: 133

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 7

Met
1

Leu

Lys

65

Glu

Phe

Tyr

Lys

Glu Ser Gln Thr Gln Val Leu Met Ser Leu Leu Leu Trp Ile Ser
5 10 15

Thr Tyr Gly Asp Ile Val Met Thr Gln Ser Pro Ser Ser Leu Ser
20 25 30

Ala Thr Gly Asp Lys Val Thr Met Ser Cys Lys Ser Ser Gln Ser

35 40 45

Phe Asn Ser Arg Asn Gln Lys Ser Tyr Leu Ala Trp Tyr Gln Gln
50 55 60

Pro Trp Gln Pro Pro Lys Leu Leu Ile Tyr Gly Ala Ser Thr Arg
70 75 80

Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp
85 90 95

Thr Leu Thr Ile Ser Ser Val Gln Ala Glu Asp Leu Ala Ile Tyr
100 105 110

Cys Gln Asn Asp Tyr Ser Tyr Pro Phe Thr Phe Gly Thr Gly Thr
115 120 125

Leu Glu Ile Arg
130

<210> SEQ ID NO 8

<211> LENGTH: 133

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 8

Met

1

Val

Pro

Thr

Glu

65

Gln

Thr

Tyr

Leu

Gly Phe Ser Arg Ile Phe Leu Phe Leu Leu Ser Val Thr Thr Gly
5 10 15

His Ser Gln Ala Phe Leu Gln Gln Ser Gly Ala Glu Leu Val Arg
20 25 30

Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Ser Thr Phe
35 40 45

Ser Tyr Asn Ile His Trp Val Lys Gln Thr Pro Arg Gln Gly Leu
50 55 60

Trp Ile Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr Asn
Lys Phe Lys Gly Arg Ala Thr Leu Thr Ile Asp Lys Ser Ser Ser
85 90 95

Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Phe Cys Ala Asn Trp Gly Phe Glu Tyr Trp Gly Gln Gly Thr Thr
115 120 125

Ser Val Ser Ser
130

<210> SEQ ID NO 9

<211> LENGTH: 381

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Antibody Sequence
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<400> SEQUENCE: 9
atggagtcac agactcaggt ctttgtattc gtgttgctet ggttgtctgyg tggagatgga 60
gacattgtga tgacccagtc tcaaaaattc atgtccacat cactaggaga cagggtcagce 120
atcacctgca aggccagtca gaatgtggga atttatgttt cctggtatca acagaaacca 180
gggaaatctce ctaaagcact aatttactgg tcttcaaacc ggttcactgg agtccctgat 240
cgtttcacag gcagtggatc tgggacagac ttcactcteca ccatcaccga tgtgcagtcet 300
gaagacttgyg cagattattt ctgtgagcaa tatagcagcg atccgtatac gttcggatcg 360
gggaccaagc tggaaataaa a 381
<210> SEQ ID NO 10
<211> LENGTH: 399
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence
<400> SEQUENCE: 10
atggaaagac actggatctt tctcttectg ttgtcagtaa ctgcaggtgt ccactcccag 60
gtecaactge agcagtctge ggctgaactg gcaagacctg gggcctcagt gaagatgtec 120
tgcaagactt ctggctacac cttcactage gaccggatge actgggtaat acagaggcct 180
ggacagggtce tggagtggat tggatacatt cttcectagaa atgtttatac taaatacaat 240
aaaaagttca aggacaaggc cacattgact gcagacacat cctccagtat agcctacate 300
caactgagca gcctgacatc tgaagactct gecagtctatt actgtgtaaa gtctgacggg 360
ggctactggg gccaaggcac cactctcaca gtctectca 399

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 11
H: 127
PRT

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 11

Met Glu Ser
1

Gly Gly Asp
Thr Ser Leu
35

Val Gly Ile
50

Lys Ala Leu
65

Arg Phe Thr

Asp Val Gln

Ser Asp Pro
115

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gln Thr Gln Val Phe

Gly Asp Ile Val Met

20

Gly Asp Arg Val Ser

40

Tyr Val Ser Trp Tyr

55

Ile Tyr Trp Ser Ser

70

Gly Ser Gly Ser Gly

85

Ser Glu Asp Leu Ala

100

Tyr Thr Phe Gly Ser

D NO 12
H: 133
PRT

120

Val

Thr

25

Ile

Gln

Asn

Thr

Asp
105

Gly

Phe

10

Gln

Thr

Gln

Arg

Asp

90

Tyr

Thr

Val

Ser

Cys

Lys

Phe

75

Phe

Phe

Lys

Leu Leu Trp

Gln Lys Phe

30

Lys Ala Ser

45

Pro Gly Lys

60

Thr Gly Val

Thr Leu Thr

Leu Ser
15

Met Ser

Gln Asn

Ser Pro

Pro Asp

80

Ile Thr
95

Cys Glu Gln Tyr Ser

110

Leu Glu Ile

125

Lys
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<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 12

Met Glu Arg
1

Val His Ser

Pro Gly Ala

Thr Ser Asp

50

Glu Trp Ile
65

Lys Lys Phe
Ile Ala Tyr
Tyr Tyr Cys

115
Leu Thr Val

130

<210> SEQ I
<211> LENGT.
<212> TYPE:

His Trp Ile Phe Leu

Gln Val Gln Leu Gln

20

Ser Val Lys Met Ser

40

Arg Met His Trp Val

55

Gly Tyr Ile Leu Pro

70

Lys Asp Lys Ala Thr

85

Ile Gln Leu Ser Ser

100

Val Lys Ser Asp Gly

Ser Ser

D NO 13
H: 381
DNA

120

Phe Leu Leu
10

Gln Ser Ala
25

Cys Lys Thr

Ile Gln Arg

Arg Asn Val

75

Leu Thr Ala
90

Leu Thr Ser
105

Gly Tyr Trp

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 13

atggagtcac

gacattgtga

atcacctgca

gggaaatctce

cgcttecacag

gaagacttgg
gggaccaagce
<210> SEQ I

<211> LENGT.
<212> TYPE:

agactcaggt
tgacccagte
aggccagtca
ctaaagcact
gcagtggatce
cagaatattt
tagaaataaa
D NO 14

H: 399
DNA

ctttgtatte

tcaaaaattc

gaatgtggga

aatttattgg

tgggacagac

ctgtgaacaa

a

gtgttgetet
atgtccacat
atttatgtat
gcatcaaacc
ttcactctca

tatagcageg

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUE:

atggaaaggc

gtccaactge

tgcaagactt

ggacagggtc

cagaaattca

cagttgagca

NCE: 14

actggatctt

agcagtctge

ctggctacat

tggagtggat

aggacaaggc

gectgacatce

tctettecty

ggctgaactyg

cttcactage

tggatacatt

cacattgact

tgaagactct

ttgtcagtaa

gtaagacctyg

gaccggatge

attcctagaa

gcagacacat

gcagtctatt

Ser Val Thr
Ala Glu Leu

30
Ser Gly Tyr
Pro Gly Gln
60

Tyr Thr Lys

Asp Thr Ser

Glu Asp Ser
110

Gly Gln Gly
125

ggttgtctgg
cactaggaga
cctggtatca
ggttcactgg
ccatcaccaa

atccgtatac

ctgcaggtgt
gggectcagt
actgggtaaa
atttttatac
cctecaatac

actgtgtgaa

Ala Gly
15

Ala Arg

Thr Phe

Gly Leu

Tyr Asn
80

Ser Ser
95

Ala Val

Thr Thr

tggtgatgga
cagggtcage
acagaaacca
agtccctgat
tgtgcagtct

gtteggateg

ccacteccag
gaagatgtce
acagaggect
taaatacaat
agcctacatg

atctgacggyg

60

120

180

240

300

360

381

60

120

180

240

300

360
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gcctactggg gccaaggcac cactctcaca gtctectcea 399
<210> SEQ ID NO 15
<211> LENGTH: 127
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence
<400> SEQUENCE: 15
Met Glu Ser Gln Thr Gln Val Phe Val Phe Val Leu Leu Trp Leu Ser
1 5 10 15
Gly Gly Asp Gly Asp Ile Val Met Thr Gln Ser Gln Lys Phe Met Ser
20 25 30
Thr Ser Leu Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asn
35 40 45
Val Gly Ile Tyr Val Ser Trp Tyr Gln Gln Lys Pro Gly Lys Ser Pro
50 55 60
Lys Ala Leu Ile Tyr Trp Ala Ser Asn Arg Phe Thr Gly Val Pro Asp
65 70 75 80
Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Thr
85 90 95
Asn Val Gln Ser Glu Asp Leu Ala Glu Tyr Phe Cys Glu Gln Tyr Ser
100 105 110
Ser Asp Pro Tyr Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys
115 120 125
<210> SEQ ID NO 16
<211> LENGTH: 133
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence
<400> SEQUENCE: 16
Met Glu Arg His Trp Ile Phe Leu Phe Leu Leu Ser Val Thr Ala Gly
1 5 10 15
Val His Ser Gln Val Gln Leu Gln Gln Ser Ala Ala Glu Leu Val Arg
20 25 30
Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Gly Tyr Ile Phe
35 40 45
Thr Ser Asp Arg Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu
50 55 60
Glu Trp Ile Gly Tyr Ile Ile Pro Arg Asn Phe Tyr Thr Lys Tyr Asn
65 70 75 80
Gln Lys Phe Lys Asp Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Asn
85 90 95
Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110
Tyr Tyr Cys Val Lys Ser Asp Gly Ala Tyr Trp Gly Gln Gly Thr Thr
115 120 125
Leu Thr Val Ser Ser
130
<210> SEQ ID NO 17
<211> LENGTH: 393
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Antibody Sequence
<400> SEQUENCE: 17
atgaagttgce ctgttaggct gttggtgetg atgttcetgga ttectgette cagtagtgat 60
gttgtgatga cccaaactcc actctccctg cectgtcagte ttggagatca agectccatce 120
tcttgttggt ctagtcagag ccttgtagac agttatggaa acacctattt acattggtat 180
ctgcagaagce caggccagtc tccaaagetce ctgatctaca aagtttccaa ccgattttet 240
ggggtcccayg acaggttcag tggcagtgga tcagggacag atttcacact caagatcagce 300
agagtggagg ctgaggatct gggaatttac ttttgctcte aaactacata tgttccgtat 360
acgttcggat cggggaccaa gctggaaatg aaa 393
<210> SEQ ID NO 18
<211> LENGTH: 420
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence
<400> SEQUENCE: 18
atggaatgga cctgggtett tctcttecte ctgtcagtaa ctgcaggtgt ccactcccag 60
gttcagetge accagtctgg agctgagetg atgaagectg gggcctcagt gaagatatcce 120
tgcaaggcta ccggctacac atttagtagg tactggatag agtggataaa acagaggcct 180
ggccatggece ttgagtggat tggagagttt ctacctggaa gtggaaattc taactacaat 240
gctaaattca agggcaaggce caccttcact gcagcaacat cctccaacac agectacatg 300
caactcagca gtgtgacatc tgaagactct gecgtctatt tcetgtgcaac ctggtacgat 360
gttaactacc gctatcttat ggactattgg ggtcaaggaa cctcagtcac cgtctcctca 420

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 19
H: 131
PRT

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 19

Met Lys Leu
1

Ser Ser Ser

Ser Leu Gly

Val Asp Ser
50

Gly Gln Ser
65

Gly Val Pro

Leu Lys Ile

Ser Gln Thr
115

Glu Met Lys
130

Pro Val Arg Leu Leu

5

Asp Val Val Met Thr

20

Asp Gln Ala Ser Ile

Tyr Gly Asn Thr Tyr

55

Pro Lys Leu Leu Ile

70

Asp Arg Phe Ser Gly

85

Ser Arg Val Glu Ala

100

Thr Tyr Val Pro Tyr

120

Val Leu Met
10

Gln Thr Pro
25

Ser Cys Trp

Leu His Trp

Tyr Lys Val
75

Ser Gly Ser
90

Glu Asp Leu
105

Thr Phe Gly

Phe Trp Ile

Leu Ser Leu
30

Ser Ser Gln

Tyr Leu Gln
60

Ser Asn Arg

Gly Thr Asp

Gly Ile Tyr
110

Ser Gly Thr
125

Pro Ala
15

Pro Val

Ser Leu

Lys Pro

Phe Ser
80

Phe Thr
95

Phe Cys

Lys Leu
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<210> SEQ ID NO 20

<211> LENGTH: 140

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 20

Met

1

Val

Pro

Ser

Glu

65

Ala

Thr

Tyr

Tyr

Glu Trp Thr Trp Val Phe Leu Phe Leu Leu Ser Val Thr Ala Gly
His Ser Gln Val Gln Leu His Gln Ser Gly Ala Glu Leu Met Lys
20 25 30

Gly Ala Ser Val Lys Ile Ser Cys Lys Ala Thr Gly Tyr Thr Phe
35 40 45

Arg Tyr Trp Ile Glu Trp Ile Lys Gln Arg Pro Gly His Gly Leu
50 55 60

Trp Ile Gly Glu Phe Leu Pro Gly Ser Gly Asn Ser Asn Tyr Asn
70 75 80

Lys Phe Lys Gly Lys Ala Thr Phe Thr Ala Ala Thr Ser Ser Asn
85 90 95

Ala Tyr Met Gln Leu Ser Ser Val Thr Ser Glu Asp Ser Ala Val
100 105 110

Phe Cys Ala Thr Trp Tyr Asp Val Asn Tyr Arg Tyr Leu Met Asp
115 120 125

Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser
130 135 140

<210> SEQ ID NO 21

<211> LENGTH: 393

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 21

atgaagttge ctgttagget gttggtgetyg atgttctgga tteetgette cagcagtgat

attgtgatga cccaaactcce actctecctg cctgtcagte ttggagatca agectccate

tcttgcaggt ctagtcagag ccttgtacge agtaatggga acacctattt acattggtac

ctgcagaage caggccagte tccaaagete ctgatctaca aagtttccaa ccgattttet

ggggtcceeyg acaggttcag tggcagtgga tcagggacag atttcacact caagatcage

agagtggagg ctgaggatct gggagtttat ttetgetcte aaagtacaca tgttccgtat

acgttceggat cggggaccaa gctggaaata aaa

<210> SEQ ID NO 22

<211> LENGTH: 420

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 22

atggaatgga cctgggtett tetettecte ctgtcagtaa cegecaggtgt ccactcccag

gttcagetge agcagtcetgg agetgtactyg atgaagectg gggectcagt gaagatatcec

tgcaaggcta ctggctacac attcattagg tactggatag agtgggtaaa gaagaggect

ggacatggce ttgactggat tggagaaatt ttacctggaa gtggaagttc taactacaat

60

120

180

240

300

360

393

60

120

180

240
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gagaacttca aggtcaaggc cactttcact gtagatactt cctccaacac agcctacatg 300
caactcaaca gcctgacatce tcaggactct gcegtctatt actgtgcaat ttggtacgat 360
ggtaattacc gctctcttat ggactactgg ggtcaaggaa cctcagtcac cgtctectca 420

<210> SEQ ID NO 23

<211> LENGTH: 131

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 23

Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala
1 5 10 15

Ser Ser Ser Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Pro Val
20 25 30

Ser Leu Gly Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu
35 40 45

Val Arg Ser Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu Gln Lys Pro
50 55 60

Gly Gln Ser Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser
65 70 75 80

Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
85 90 95

Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys
100 105 110

Ser Gln Ser Thr His Val Pro Tyr Thr Phe Gly Ser Gly Thr Lys Leu
115 120 125

Glu Ile Lys
130

<210> SEQ ID NO 24

<211> LENGTH: 140

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 24

Met Glu Trp Thr Trp Val Phe Leu Phe Leu Leu Ser Val Thr Ala Gly
1 5 10 15

Val His Ser Gln Val Gln Leu Gln Gln Ser Gly Ala Val Leu Met Lys
20 25 30

Pro Gly Ala Ser Val Lys Ile Ser Cys Lys Ala Thr Gly Tyr Thr Phe

Ile Arg Tyr Trp Ile Glu Trp Val Lys Lys Arg Pro Gly His Gly Leu
50 55 60

Asp Trp Ile Gly Glu Ile Leu Pro Gly Ser Gly Ser Ser Asn Tyr Asn
65 70 75 80

Glu Asn Phe Lys Val Lys Ala Thr Phe Thr Val Asp Thr Ser Ser Asn
85 90 95

Thr Ala Tyr Met Gln Leu Asn Ser Leu Thr Ser Gln Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Ile Trp Tyr Asp Gly Asn Tyr Arg Ser Leu Met Asp
115 120 125

Tyr Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser
130 135 140
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-continued
<210> SEQ ID NO 25
<211> LENGTH: 393
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence
<400> SEQUENCE: 25
atgaagttgce ctgttaggct gttggtgetg atgttcetgga ttectgette cagcagtgat 60
attgtgatga cccaaactcc actctcectg cetgtcagte ttggagatca agcectccate 120
tcttgcaggt ctagtcagag ccttgtacge agtaatggaa acacctattt acattggtac 180
ctgcagaagce caggccagtc tccaaagetce ctgatctaca aagtttccaa ccgattttet 240
ggggtccceeyg acaggttcag tggcagtgga tcagggacag atttcacact caagatcagce 300
agagtggagg ctgaggatct gggagtttat ttctgctcte aaagtacaca tgttccgtat 360
acgttcggat cggggaccaa gctggaaata aaa 393
<210> SEQ ID NO 26
<211> LENGTH: 420
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence
<400> SEQUENCE: 26
atggaatgga cctgggtett tctcttecte ctgtcagtaa cegecaggtgt ccactcccag 60
gttcagetge agcagtctgg agcetgtactg atgaagectyg gggcctcagt gaagatatcce 120
tgcaaggcta ctggctacac attcattagg tactggatag agtgggtaaa gaagaggcct 180
ggacatggcce ttgactggat tggagaaatt ttacctggaa gtggaagttc taactacaat 240
gagaacttca aggtcaaggc cactttcact gtagatactt cctccaacac agectacatg 300
caactcaaca gcctgacatc tcaggactct gecgtctatt actgtgcaat ttggtacgat 360
ggtaattacc gctctettat ggactactgg ggtcaaggaa cctcagtcac cgtctcectcea 420

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 27
H: 131
PRT

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 27

Met Lys Leu
1

Ser Ser Ser

Ser Leu Gly
35

Val Arg Ser
50

Gly Gln Ser
65

Gly Val Pro

Leu Lys Ile

Pro Val Arg Leu Leu

Asp Ile Val Met Thr

20

Asp Gln Ala Ser Ile

40

Asn Gly Asn Thr Tyr

55

Pro Lys Leu Leu Ile

70

Asp Arg Phe Ser Gly

Ser Arg Val Glu Ala

100

Val

Gln

25

Ser

Leu

Tyr

Ser

Glu
105

Leu

10

Thr

Cys

His

Lys

Gly

90

Asp

Met

Pro

Arg

Trp

Val

75

Ser

Leu

Phe Trp Ile

Leu Ser Leu
30

Ser Ser Gln
45

Tyr Leu Gln
60

Ser Asn Arg

Gly Thr Asp

Gly Val Tyr
110

Pro Ala
15

Pro Val

Ser Leu

Lys Pro

Phe Ser
80

Phe Thr
95

Phe Cys
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52

Ser Gln Ser Thr His Val Pro Tyr Thr Phe Gly Ser Gly Thr Lys Leu

115

Glu Ile Lys
130

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 28
H: 140
PRT

120

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 28

Met Glu Trp
1

Val His Ser

Pro Gly Ala

Ile Arg Tyr

50

Asp Trp Ile
65

Glu Asn Phe
Thr Ala Tyr
Tyr Tyr Cys

115
Tyr Trp Gly

130

<210> SEQ I
<211> LENGT.
<212> TYPE:

Thr Trp Val Phe Leu

Gln Val Gln Leu Gln

20

Ser Val Lys Ile Ser

40

Trp Ile Glu Trp Val

55

Gly Glu Ile Leu Pro

70

Lys Val Lys Ala Thr

85

Met Gln Leu Asn Ser

100

Ala Ile Trp Tyr Asp

120

Gln Gly Thr Ser Val

D NO 29
H: 381
DNA

135

Phe

Gln

25

Cys

Lys

Gly

Phe

Leu

105

Gly

Thr

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

Leu

10

Ser

Lys

Lys

Ser

Thr

90

Thr

Asn

Val

Leu

Gly

Ala

Arg

Gly

75

Val

Ser

Tyr

Ser

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUE:

atgagtgtge

gatatccaga

atcacatgtc

ggaaaatctce

aggttcagtg

gaggattttyg

gggaccacge

<210> SEQ I
<211> LENGT.
<212> TYPE:

NCE: 29

ccactcaggt

tgactcagtce

gagcaagtgg

ctcagetect

gcagtggatce

ggacttatta

tggagctgaa

D NO 30
H: 414
DNA

cctggeattyg
tccagectee
gaatattcac
ggtctataat
aggaacacaa
ctgtctteat

a

ctgetgetgt

ctatctgeat

aattatttag

gcaaaaacct

tattctctca

tattacaata

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUE:

NCE: 30

Ser

Ala

Thr

Pro

60

Ser

Asp

Gln

Arg

Ser
140

125

Val

Val

Gly

Gly

Ser

Thr

Asp

Ser
125

Thr

Leu

30

Tyr

His

Asn

Ser

Ser

110

Leu

ggcttacaga

ctgtgggaga

catggtatca

tagcggaagg

agatcaacag

ttcegeteac

Ala Gly
15

Met Lys

Thr Phe

Gly Leu

Tyr Asn

80

Ser Asn
95

Ala Val

Met Asp

tgccagatgt
aactgtcacc
gcagaaacag
tgtgccatca
cctgcagect

gtteggtget

atgagagtgc tgattetttt gtggetgtte acagecttte ctggtttect gtetgatgtg

60

120

180

240

300

360

381

60
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54

cagcttcagyg

actgtcactg

ggaaacaaac

tctctcaaaa

ctggattetg

acctactectg

agtcaggacc

gctactccat

tggagtggct

gtcgaatcte

tgactactga

ctatggacta

tggcetggtyg
catcagtggt
gggctccata
tatcagtcga

ggacacagcce

ctggggtcaa

<210>
<211>
<212>
<213>
<220>
<223>

PRT

<400> SEQUENCE:

Met
1

Asp

Ala

Ile

Gln

65

Arg

<210>
<211>
<212>
<213>
<220>
<223>

Ser

Ala

Ser

His

50

Leu

Phe

Leu

Ile

Val

Arg

Val

35

Asn

Leu

Ser

Gln

Pro
115

Pro

Cys

20

Gly

Tyr

Val

Gly

Pro

100

Leu

PRT

<400> SEQUENCE:

Met Arg Val Leu

1

Leu

Ser

Ser

Glu

65

Ser

Phe

Tyr

Ser

Gln

Gly

50

Trp

Leu

Phe

Cys

Asp

Ser

35

Tyr

Leu

Lys

Leu

His

Val

20

Leu

Tyr

Gly

Ser

Gln

100

Leu

SEQ ID NO 31
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Antibody Sequence

127

31

Thr

Asp

Glu

Leu

Tyr

Ser

85

Glu

Thr

SEQ ID NO 32
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Antibody Sequence

138

32

Ile

5

Gln

Ser

Trp

Ser

Arg

85

Leu

Gly

Gln

Ile

Thr

Ala

Asn

70

Gly

Asp

Phe

Leu

Leu

Val

Asn

Ile

70

Ile

Asp

Asp

Val

Gln

Val

Trp

55

Ala

Ser

Phe

Gly

Leu

Gln

Thr

Trp

55

His

Ser

Ser

Asp

Leu

Met

Thr

40

Tyr

Lys

Gly

Gly

Ala
120

Trp

Glu

Cys

40

Ile

Asn

Ile

Val

Gly

aaaccttcecte

tattactgga

cacaacagtyg

gacacatcca

acatattact

ggaacctcag

Ala

Thr

25

Ile

Gln

Thr

Thr

Thr

105

Gly

Leu

Ser

25

Thr

Arg

Ser

Ser

Thr

105

Thr

Leu

10

Gln

Thr

Gln

Leu

Gln

90

Tyr

Thr

Phe

10

Gly

Val

Gln

Gly

Arg

90

Thr

Tyr

Leu

Ser

Cys

Lys

Ala

75

Tyr

Tyr

Thr

Thr

Pro

Thr

Phe

Arg

Asp

Glu

Ser

agtctetgte

actggatccg

gtcgcactaa

agaaccaatt

gtcacttggg

tcaccgtete

cgtcacctyge

gcagtttcca

ctacaatcca

cttectgeag

ggacgatggt

ctca

Leu

Pro

Arg

Gln

60

Glu

Ser

Cys

Leu

Ala

Gly

Gly

Pro

60

Thr

Thr

Asp

Ala

Leu

Ala

Ala

45

Gly

Gly

Leu

Leu

Glu
125

Phe

Leu

Tyr

45

Gly

Asn

Ser

Thr

Met

Trp

Ser

30

Ser

Lys

Val

Lys

His

110

Leu

Pro

Val

30

Ser

Asn

Tyr

Lys

Ala
110

Asp

Leu

15

Leu

Gly

Ser

Pro

Ile

95

Tyr

Lys

Gly

Lys

Ile

Lys

Asn

Asn

95

Thr

Tyr

Thr

Ser

Asn

Pro

Ser

80

Asn

Tyr

Phe

Pro

Ile

Leu

Pro

80

Gln

Tyr

Trp

120

180

240

300

360

414
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115 120 125
Gly Gln Gly Thr Ser Val Thr Val Ser Ser
130 135
<210> SEQ ID NO 33
<211> LENGTH: 381
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence
<400> SEQUENCE: 33
atgaggacce ctgctcagtt tcttggaatce ttgttgetet ggtttcecagyg tatcaagtgt 60
gacatcaaga tgacccagtc tccatcttcece atgtatgcat ctctaggaga gagagtcact 120
atctcttgca aggcgagtca ggacattaat cgctatttaa getggttect gcagaaacca 180
gggaaatcte ctaagaccct gatctatcgt acaaacagat tagtagatgg ggtcccatca 240
aggttcagtg gcagtggatc tggacaagat tattctcteca ccatcagcag cctggagtat 300
gaagatttgg gaatttatta ttgtctacat tatgctgagt ttcctcccac gtteggtget 360
gggactaagc tggagctgaa a 381
<210> SEQ ID NO 34
<211> LENGTH: 414
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence
<400> SEQUENCE: 34
atgtacttgg gactgaactg tgtattcata gtttttctet taaaaggtgt ccagagtgaa 60
gtgaaacttyg aggagtctgg aggaggcttg gtacaacctg gaggatccat gaaactctec 120
tgtgttgcct ctggattcat tttcagtaac tactggatgg actggatccyg ccagtctcca 180
gagaagggac ttgagtgggt tgctcaaatt agattgagat ctaataatta tgcgacacat 240
tatgcggagt ctttgaaagg gaggttcacc atctcaagag atgattccaa aagtactgte 300
tacctgcaaa tgaacagttt aagaactgaa gactctggea tttattactyg tacgaggact 360
atgattacga cacccagcta ctggggecaa ggcaccacte tcacagtcte ctca 414

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 35
H: 127
PRT

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 35

Met Arg Thr
1

Gly Ile Lys
Ala Ser Leu
35

Ile Asn Arg
50

Lys Thr Leu
65

Arg Phe Ser

Pro Ala Gln Phe Leu

Cys Asp Ile Lys Met

20

Gly Glu Arg Val Thr

40

Tyr Leu Ser Trp Phe

55

Ile Tyr Arg Thr Asn

70

Gly Ser Gly Ser Gly

Gly

Thr

25

Ile

Leu

Arg

Gln

Ile

10

Gln

Ser

Gln

Leu

Asp

Leu

Ser

Cys

Lys

Val

75

Tyr

Leu Leu Trp

Pro Ser Ser
30

Lys Ala Ser
45

Pro Gly Lys
60

Asp Gly Val

Ser Leu Thr

Phe Pro
15

Met Tyr

Gln Asp

Ser Pro

Pro Ser

80

Ile Ser
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58

85

90

95

Ser Leu Glu Tyr Glu Asp Leu Gly Ile Tyr Tyr Cys Leu His Tyr Ala

100

105

110

Glu Phe Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys

115

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 36
H: 138
PRT

120

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 36

Met Tyr Leu
1

Val Gln Ser

Pro Gly Gly

Ser Asn Tyr

50

Glu Trp Val
65

Tyr Ala Glu
Lys Ser Thr
Gly Ile Tyr

115
Gly Gln Gly

130

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gly Leu Asn Cys Val

Glu Val Lys Leu Glu

20

Ser Met Lys Leu Ser

40

Trp Met Asp Trp Ile

55

Ala Gln Ile Arg Leu

70

Ser Leu Lys Gly Arg

85

Val Tyr Leu Gln Met

100

Tyr Cys Thr Arg Thr

120

Thr Thr Leu Thr Val

D NO 37
H: 381
DNA

135

Phe

Glu

25

Cys

Arg

Arg

Phe

Asn

105

Met

Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

Ile

10

Ser

Val

Gln

Ser

Thr

90

Ser

Ile

Ser

Val

Gly

Ala

Ser

Asn

75

Ile

Leu

Thr

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 37

atgagtgtge

gatatccaga

atcacatgtc

ggaaaatctce

aggttcagtg

geggatttty

gggaccaagce

<210> SEQ I
<211> LENGT.
<212> TYPE:

ccactcaggt

tgactcagtce

gagcaagtgg

ctcagetect

gcagtggatce

gggcttatta

tagagctgag

D NO 38
H: 414
DNA

cctggeattyg

tccagectee

gaatattcac

ggtctataat

aggaacacaa

ctgtctteat

a

ctgetgetgt

ctatctgeat

aattatttag

acaaaatcct

tattctctca

tattataata

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 38

125

Phe Leu Leu
Gly Gly Leu
30

Ser Gly Phe

Pro Glu Lys
60

Asn Tyr Ala

Ser Arg Asp

Arg Thr Glu
110

Thr Pro Ser
125

ggcttacaga
ctgtgggaga
catggtatca
tggcggaagg
agatctacag

ctcegeteac

Lys Gly
15

Val Gln

Ile Phe

Gly Leu

Thr His
80

Asp Ser
95

Asp Ser

Tyr Trp

tgccagatgt
aactgtcacc
gcagaaacag
tgtgccatca
cctgcagect

ttteggtget

60

120

180

240

300

360

381
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atgagagtgce
cagcttcagyg
actgtcactg
ggaaacaaac
tctectcaaaa
ttgagttetg
acctectatg
<210> SEQ I

<211> LENGT.
<212> TYPE:

tgattctttt
agtcaggacc
gettetecat
tggagtggat
gtcgaatcte
tgactaatge
ctatggacta
D NO 39

H: 127
PRT

gtggetgtte
tggcctggty
caccagtggt
gggctacata
tatcactcga

ggacacagcce

ctggggtcaa

acagccettte

aaaccttcecte

tattactgga

cacaacagtyg

gacacatcca

acatattact

ggaacctcag

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 39

Met Ser Val
1

Asp Ala Arg
Ala Ser Val
35

Ile His Asn
50

Gln Leu Leu
65

Arg Phe Ser

Ser Leu Gln

Asn Thr Pro
115

<210> SEQ I
<211> LENGT.
<212> TYPE:

Pro Thr Gln Val Leu

5

Cys Asp Ile Gln Met

20

Gly Glu Thr Val Thr

40

Tyr Leu Ala Trp Tyr

55

Val Tyr Asn Thr Lys

70

Gly Ser Gly Ser Gly

85

Pro Ala Asp Phe Gly

100

Leu Thr Phe Gly Ala

D NO 40
H: 138
PRT

120

Ala

Thr

25

Ile

Gln

Ser

Thr

Ala

105

Gly

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

Leu

10

Gln

Thr

Gln

Leu

Gln

90

Tyr

Thr

Leu

Ser

Cys

Lys

Ala

75

Tyr

Tyr

Lys

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 40

Met Arg Val
1

Leu Ser Asp

Ser Gln Ser
35

Ser Gly Tyr
50

Glu Trp Met
65

Ser Leu Lys

Phe Phe Leu

Leu Ile Leu Leu Trp

Val Gln Leu Gln Glu

20

Leu Ser Val Thr Cys

40

Tyr Trp Asn Trp Ile

55

Gly Tyr Ile His Asn

70

Ser Arg Ile Ser Ile

85

Gln Leu Ser Ser Val

100

Leu

Ser

25

Thr

Arg

Ser

Thr

Thr
105

Phe
10
Gly

Val

Gln

Gly

Arg

90

Asn

Thr

Pro

Thr

Phe

Arg

Asp

Ala

ctggtatcct gtctgatgtyg
agtctetgte cgtcacctge
actggatccg gcagttteca
gtcgcactaa ctacaatcca
aaaaccagtt cttcctgeag
gtcacttggg ggacgatggt

tcaccgtete ctca

Leu Leu Trp Leu Thr
15

Pro Ala Ser Leu Ser
30

Arg Ala Ser Gly Asn
45

Gln Gly Lys Ser Pro
60

Glu Gly Val Pro Ser
80

Ser Leu Lys Ile Tyr
95

Cys Leu His Tyr Tyr
110

Leu Glu Leu Arg
125

Ala Phe Pro Gly Ile
Gly Leu Val Lys Pro
30

Gly Phe Ser Ile Thr
45

Pro Gly Asn Lys Leu
60

Thr Asn Tyr Asn Pro
80

Thr Ser Lys Asn Gln
95

Asp Thr Ala Thr Tyr
110

60

120

180

240

300

360

414
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Tyr Cys His Leu Gly Asp Asp Gly Thr Ser Tyr Ala Met Asp Tyr Trp

115

120

Gly Gln Gly Thr Ser Val Thr Val Ser Ser

130

<210> SEQ ID NO 41
<211> LENGTH: 384

<212> TYPE:

DNA

135

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 41

atggatttte
agaggacaaa
atcaccctaa

tcaggcactt

aggtgcagat
ttgttetcac
cctgcagtge

ctcccaaact

tctegetteca gtggcagtygg

gctgaagatyg

dgggggacca

ctgccgatta

agctggaaat

<210> SEQ ID NO 42
<211> LENGTH: 408

<212> TYPE:

DNA

tttcagette

ccagtceteca

cagctegagt

cttgatttat

gtctgggace

ttactgccat

aaaa

ctgctaatca

gcaatcatgt

gtaaattaca

agcacatcca

ttttattcte

cagtggagta

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 42

atggaatgga
gtccagttge
tgcaaggett
gggcagggece
gagaagttca
gagctcagta
tatgctatgg
<210> SEQ I

<211> LENGT.
<212> TYPE:

gttggatatt

agcagtctgg

ctggatacac

ttgagtggat

aaggcaaggc

gectgaccte

actactgggyg

D NO 43
H: 128
PRT

tctetttcte

acctgagetyg

attcactaac

tggatatatt

cacactgact

tgaggactct

tcaaggaacc

ctgtcaggaa

gtaaagcctyg

tatgttattt

aatccttaca

gcagacaaat

geggtetatt

tcagtcaccyg

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 43

Met Asp Phe
1

Val Ile Leu
Met Ser Ala
35

Ser Ser Val
50

Pro Lys Leu
65

Gln Val Gln Ile Phe

5

Ser Arg Gly Gln Ile

20

Ser Leu Gly Glu Glu

40

Asn Tyr Met His Trp

55

Leu Ile Tyr Ser Thr

70

Ser

Val

25

Ile

Tyr

Ser

Phe

10

Leu

Thr

Gln

Asn

Leu

Thr

Leu

Gln

Leu
75

125

gtgcctcagt

ctgcatctet

tgcactggta

acctggette

tcacaatcag

gttatccgta

ctgcaggtgt

gggcettcagt

actgggtgaa

atgatggtac

cctecageac

actgtgectyg

tctecteca

Leu Ile Ser

Gln Ser Pro

30

Thr Cys Ser

catactgtcc

dggggaggag

ccagcagaag

tggagtcect

cagtgtggag

cacgttcgga

ccactctgag

gaagatgtce

gcagaagcect

taagtacaat

agcctacatg

taacttccte

Ala Ser
15

Ala Ile

Ala Ser

Lys Ser Gly Thr Ser

60

Ala Ser Gly Val Pro

80

60

120

180

240

300

360

384

60

120

180

240

300

360

408
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Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Phe Tyr Ser Leu

Ser Ser Val

85

90

Glu Ala Glu Asp Ala Ala Asp Tyr Tyr Cys His

100

105

110

Thr Ile
95

Gln Trp

Ser Ser Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

115

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 44
H: 136
PRT

120

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 44

Met Glu Trp
1

Val His Ser
Pro Gly Ala
35

Thr Asn Tyr
50

Glu Trp Ile
65

Glu Lys Phe
Thr Ala Tyr
Tyr Tyr Cys

115
Gly Thr Ser

130

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser Trp Ile Phe Leu

Glu Val Gln Leu Gln

20

Ser Val Lys Met Ser

40

Val Ile Tyr Trp Val

55

Gly Tyr Ile Asn Pro

70

Lys Gly Lys Ala Thr

Met Glu Leu Ser Ser

100

Ala Cys Asn Phe Leu

120

Val Thr Val Ser Ser

D NO 45
H: 381
DNA

135

Phe

Gln

25

Cys

Lys

Tyr

Leu

Leu

105

Tyr

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

Leu

10

Ser

Lys

Gln

Asn

Thr

90

Thr

Ala

Leu

Gly

Ala

Lys

Asp

75

Ala

Ser

Met

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUE:

atggagtcac

gacattgtga

atcacctgca

ggacaatctce

cgcttecacag

gaagacctygg

gggaccaagce

<210> SEQ I

<211> LENGT.
<212> TYPE:

NCE: 45

agattcagge

tgacccagte

aggccagtca

ctaaactgct

gcagtggatce

cactttatta

tggaaataaa

D NO 46

H: 411
DNA

atttgtattc

tcacaaattc

ggatgtgaat

gatttattgg

tgggacagat

ctgtcagcaa

a

gtgtttctet

atgtccacat

actgctgtag

gecatccacce

tatactctca

cattatagca

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUE:

NCE: 46

125

Ser Gly Thr
Pro Glu Leu
30

Ser Gly Tyr
45

Pro Gly Gln
60

Gly Thr Lys

Asp Lys Ser

Glu Asp Ser

110

Asp Tyr Trp
125

ggttgtctgg
cagtaggaga
cctggtatca
ggcacactgg

ccatcagcag

ctcegtacac

Ala Gly
15

Val Lys

Thr Phe

Gly Leu

Tyr Asn
80

Ser Ser
95

Ala Val

Gly Gln

tgttgacgga
cagggtcage
aaaaaaatta
agtccctgat
tgtgcagget

gttcggaggyg

60

120

180

240

300

360

381
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66

-continued
atgggatgga gctatatcat cctcectttttg gtagcaacag ctacagatgt ccactcccag 60
gtecaactge agcagectgg ggctgaactg gtgacgectyg gggcttcagt gaagetgtec 120
tgcaaggctt ctggctacac cttcaccage tactggatge actgggtgaa gcagaggcect 180
ggacaaggcce ttgagtggat tggagagatt aatcctggca acggtcgtac taactacaat 240
gataatttca tgatcagggce cacactgact gtggacaaat cctccagcac agectacatg 300
caactcagca gcctgacatc tgaggactct geggtctatt actgtgcaag aagcctctac 360
ggtaccctet ttgettectg gggccaaggg actctggtceca ctgtctetge a 411

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 47
H: 127
PRT

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 47

Met Glu Ser
1

Gly Val Asp
Thr Ser Val
35

Val Asn Thr
50

Lys Leu Leu
65

Arg Phe Thr

Ser Val Gln

Ser Thr Pro
115

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gln Ile Gln Ala Phe

5

Gly Asp Ile Val Met

20

Gly Asp Arg Val Ser

40

Ala Val Ala Trp Tyr

Ile Tyr Trp Ala Ser

70

Gly Ser Gly Ser Gly

85

Ala Glu Asp Leu Ala

100

Tyr Thr Phe Gly Gly

D NO 48
H: 137
PRT

120

Val

Thr

25

Ile

Gln

Thr

Thr

Leu

105

Gly

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

Phe

10

Gln

Thr

Lys

Arg

Asp

90

Tyr

Thr

Val

Ser

Cys

Lys

His

75

Tyr

Tyr

Lys

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 48

Met Gly Trp
1

Val His Ser

Pro Gly Ala
35

Thr Ser Tyr
50

Glu Trp Ile
65

Asp Asn Phe

Thr Ala Tyr

Ser Tyr Ile Ile Leu

Gln Val Gln Leu Gln

20

Ser Val Lys Leu Ser

40

Trp Met His Trp Val

55

Gly Glu Ile Asn Pro

70

Met Ile Arg Ala Thr

85

Met Gln Leu Ser Ser

100

Phe

Gln

25

Cys

Lys

Gly

Leu

Leu
105

Leu

10

Pro

Lys

Gln

Asn

Thr

90

Thr

Val

Gly

Ala

Arg

Gly

75

Val

Ser

Phe Leu Trp

His Lys Phe
30

Lys Ala Ser
45

Leu Gly Gln
60

Thr Gly Val

Thr Leu Thr

Cys Gln Gln
110

Leu Glu Ile
125

Ala Thr Ala

Ala Glu Leu
30

Ser Gly Tyr
45

Pro Gly Gln
60

Arg Thr Asn

Asp Lys Ser

Glu Asp Ser
110

Leu Ser
15

Met Ser

Gln Asp

Ser Pro

Pro Asp
80

Ile Ser
95

His Tyr

Lys

Thr Asp
15

Val Thr

Thr Phe

Gly Leu

Tyr Asn
80

Ser Ser
95

Ala Val
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Tyr Tyr Cys Ala Arg Ser Leu Tyr Gly Thr Leu Phe Ala Ser Trp Gly

115

120

Gln Gly Thr Leu Val Thr Val Ser Ala

130

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 49
H: 393
DNA

135

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUE:
atggagacag
gacattgtac
atctcatgca
caacagaaag
ggggtccetg
cectgtggagg
acgtteggtyg
<210> SEQ I

<211> LENGT.
<212> TYPE:

NCE: 49

acacactcct

tgacacagtc

gggccageca

caggacagcc

ccaggttecag

aggcggatac
gaggcaccaa
D NO 50

H: 423
DNA

gctatgggty
teetgtttee
aagtgtcagt
acccaaactce
tggcagtggy
tgcaacatac

getggaaatce

ctyg
tta
gca
cte
tct
tac

aag

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUE:

atggactcca

gtgcagttgg

tgtgcagect

dagaaggggce

gacacagtga

caaatgacca

gtagtttcga

tca

<210> SEQ I

NCE: 50

ggctcaattt

tggagtctgg

ctggattcac

tggaatgggt

agggccgatt

gtctaaggte

aagatggaaa

D NO 51

<211> LENGTH: 131

<212> TYPE:

PRT

agttttectt

gggaggctta

gttcagtage

cgcatatatt

caccatctcce

tgaggacacg

ctttgactac

gte

gtg

ttt

agt

aga

gee

tgg

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 51

Met Glu Thr Asp Thr Leu Leu Leu

1

5

Gly Ser Thr Gly Asp Ile Val Leu

20

Ile Ser Leu Gly Gln Arg Ala Thr

35

40

Val Ser Ala Ser Ser Tyr Ser Tyr

50

55

Trp

Thr

25

Ile

Met

ctgetet
actattt
tctaget
atcaagt

gggacag

tgtcaac

cttgttt
cagectyg
ggaatge
agtggca
gacaatc
atgtatt

ggccaag

Val Leu
10
Gln Ser

Ser Cys

His Trp

125

gggttccagg
ctctgggeca
atagttatat
atgcatccaa
acttcaccct

acaattggga

taaaaggtgt

gagggtcccg

actgggtteg

gtagtaccat

ccaagaacac

actgtgcaag

gcaccactct

Leu Leu Trp

Pro Val Ser

30

Arg Ala Ser

45

ttccactggt
gagggccace
gcactggtac
cctagaatct
caacatccat

ggttcecteeg

ccagtgtgat

gaaactctce

tcaggcteca

ctactataga

cctgttecty

agggggggta

cgcagtetee

Val Pro
15

Leu Thr

Gln Ser

Tyr Gln Gln Lys Ala

60

60

120

180

240

300

360

393

60

120

180

240

300

360

420

423
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Gly Gln Pro

Gly Val Pro

Leu Asn Ile

Gln His Asn
115

Glu Ile Lys
130

<210> SEQ I
<211> LENGT.
<212> TYPE:

Pro Lys Leu Leu Ile

70

Ala Arg Phe Ser Gly

85

His Pro Val Glu Glu

100

Trp Glu Val Pro Pro

D NO 52
H: 141
PRT

120

Lys Tyr Ala
75

Ser Gly Ser
90

Ala Asp Thr
105

Thr Phe Gly

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 52

Met Asp Ser
1

Val Gln Cys
Pro Gly Gly
35

Ser Ser Phe
50

Glu Trp Val
65

Asp Thr Val
Thr Leu Phe
Tyr Tyr Cys

115
Asp Tyr Trp

130

<210> SEQ I
<211> LENGT.
<212> TYPE:

Arg Leu Asn Leu Val

Asp Val Gln Leu Val

20

Ser Arg Lys Leu Ser

40

Gly Met His Trp Val

Ala Tyr Ile Ser Ser

70

Lys Gly Arg Phe Thr

85

Leu Gln Met Thr Ser

100

Ala Arg Gly Gly Val

120

Gly Gln Gly Thr Thr

D NO 53
H: 381
DNA

135

Phe Leu Val
10

Glu Ser Gly
25

Cys Ala Ala

Arg Gln Ala

Gly Ser Ser
75

Ile Ser Arg
90

Leu Arg Ser
105

Val Val Ser

Leu Ala Val

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 53

atgatgtcct

gatatccaga

aycagttgca

gatggaactyg

aggttcagtg

gaagatattg

gggaccaaac

<210> SEQ I
<211> LENGT.

ctgcteagtt

tgacacagac

gtgcaagtca

ttaaactcct

gcagtgggtc

ccacttacta

tggaaataaa

D NO 54
H: 399

cecttggycte

tacatcctcece

gggcattage

gatctattac

tgggacagat

ttgtcagcag

a

ctgttgetet

ctgtetgect

aattatttaa

acatcaagtt

tattctctca

tatagtaagc

Ser Asn Leu

Gly Thr Asp

Ala Thr Tyr
110

Gly Gly Thr
125

Leu Val Leu
Gly Gly Leu
30

Ser Gly Phe
45

Pro Glu Lys
60

Thr Ile Tyr

Asp Asn Pro

Glu Asp Thr
110

Lys Asp Gly
125

Ser Ser
140

gttttcaagg
ctctgggaga
actggtatca
tacactcagg
ccatcagcaa

ttcegtacac

Glu Ser
80

Phe Thr
95

Tyr Cys

Lys Leu

Lys Gly
15

Val Gln

Thr Phe

Gly Leu

Tyr Arg
80

Lys Asn
95

Ala Met

Asn Phe

taccagatgt
cagagtcacc
gcagaaacca
agtcccatca

cctggaacct

gttcggaggyg

60

120

180

240

300

360

381
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<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUENCE: 54

atggaaaggc

gtccaactge

tgcaagactt

ggacagggtc

cagaaattca

cagttgagca

gectactggyg
<210> SEQ I

<211> LENGT.
<212> TYPE:

actggatctt
agcagtctge
ctggctacat
tggagtggat
aggacaaggc
gectgacatce
gccaaggcac
D NO 55

H: 127
PRT

tetettectg
ggctgaactyg
cttcactage
tggatacatt
cacattgact
tgaagactct

cactctcaca

ttgtcagtaa ctgcaggtgt

gtaagacctyg gggcctcagt

gaccggatge actgggtaaa

attcctagaa atttttatac

gcagacacat cctccaatac

gcagtctatt actgtgtgaa

gtctectea

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Antibody Sequence

<220> FEATU

RE:

<221> NAME/KEY: misc_feature

<222> LOCAT

ION: (41).

. (41)

<223> OTHER INFORMATION: Xaa can be

<400> SEQUENCE: 55

Met Met Ser
1

Gly Thr Arg
Ala Ser Leu
35

Ile Ser Asn
50

Lys Leu Leu
65

Arg Phe Ser

Asn Leu Glu

Lys Leu Pro
115

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ser Ala Gln Phe Leu

Cys Asp Ile Gln Met

20

Gly Asp Arg Val Thr

40

Tyr Leu Asn Trp Tyr

55

Ile Tyr Tyr Thr Ser

70

Gly Ser Gly Ser Gly

85

Pro Glu Asp Ile Ala

100

Tyr Thr Phe Gly Gly

D NO 56
H: 133
PRT

120

Gly

Thr

25

Xaa

Gln

Ser

Thr

Thr

105

Gly

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Antibody Sequence

<400> SEQUE:

NCE: 56

Met Glu Arg His Trp Ile Phe Leu

1

5

Val His Ser Gln Val Gln Leu Gln

20

Pro Gly Ala Ser Val Lys Met Ser

35

40

Thr Ser Asp Arg Met His Trp Val

Phe

Gln

25

Cys

Lys

any

Leu

10

Gln

Ser

Gln

Leu

Asp

90

Tyr

Thr

Leu

10

Ser

Lys

Gln

naturally occurring

Leu Leu Leu Cys

Thr Thr Ser Ser

30

Cys Ser Ala Ser

45

Lys Pro Asp Gly

60

His Ser Gly Val

Tyr Ser Leu Thr

Tyr Cys Gln Gln

110

Lys Leu Glu Ile

125

Leu Ser Val Thr

ccacteccag
gaagatgtce
acagaggect
taaatacaat
agcctacatg

atctgacggyg

Phe Gln
15

Leu Ser

Gln Gly

Thr Val

Pro Ser

80

Ile Ser
95

Tyr Ser

Lys

Ala Gly
15

Ala Ala Glu Leu Val Arg

30

Thr Ser Gly Tyr

45

Ile Phe

Arg Pro Gly Gln Gly Leu

60

120

180

240

300

360

399

amino acid



US 9,465,041 B2

73

74

-continued

50 55 60
Glu

65

Ile Ile

70

Ile Phe

75

Trp Gly Tyr Pro Arg Asn Tyr Thr

Gln Phe Ala Thr Thr

90

Lys Lys Asp Ala Thr

85

Lys Leu Asp

Thr Ala Met

100

Tyr Gln Leu Leu Thr Ser Glu

105

Ser Ser Asp

Val Ala Gln

125

Tyr Tyr Cys Ser

115

Lys Asp Gly

120

Tyr Trp Gly

Thr
130

Leu Val Ser Ser

Lys

Ser

Ser

110

Gly

Asn
80

Tyr

Ser Asn

95

Ala Val

Thr Thr

What is claimed is:

1. An isolated antibody or a binding fragment thereof,
which specifically binds to paliperidone and which said
isolated antibody or binding fragment thereof is selected
from the group of amino acid sequences consisting of:

a) the isolated antibody or the binding fragment thereof
comprising a heavy chain variable region, and a light
chain variable region wherein said light chain variable
region comprising an amino acid sequence of SEQ ID
NO:3 or SEQ ID NO:7;

b) the isolated antibody or the binding fragment thereof
comprising a heavy chain variable region comprising
an amino acid sequence of SEQ ID NO:4 or SEQ ID
NO:8, and a light chain variable region;

¢) the isolated antibody or the binding fragment thereof
comprising a light chain variable region having an
amino acid sequence of SEQ ID NO:3 and a heavy
chain variable region having an amino acid sequence of
SEQ ID NO:4; or

d) the isolated antibody or the binding fragment thereof
comprising a light chain variable region having an
amino acid sequence of SEQ ID NO:7 and a heavy
chain variable region having an amino acid sequence of
SEQ ID NO:8.

2. The isolated antibody of claim 1, wherein the antibody
comprises the light chain variable region having the amino
acid sequence SEQ ID NO:3 and the heavy chain variable
region having the amino acid sequence SEQ ID NO:4.

3. The isolated antibody of claim 1, wherein the antibody
comprises the light chain variable region having the amino
acid sequence SEQ ID NO:7 and the heavy chain variable
region having the amino acid sequence SEQ ID NO:8.

4. The isolated antibody of claim 1, wherein the antibody
comprises:

a) a light chain CDR1 sequence comprising amino acid

residues 44 to 60 of SEQ ID NO:3;

b) a light chain CDR2 sequence comprising amino acid
residues 76 to 82 of SEQ ID NO:3;

¢) a light chain CDR3 sequence comprising amino acid
residues 115 to 123 of SEQ ID NO:3;

d) a heavy chain CDR1 sequence comprising amino acid
residues 45 to 54 of SEQ ID NO:4;

e) a heavy chain CDR2 sequence comprising amino acid
residues 69 to 85 of SEQ ID NO:4; and

) a heavy chain CDR3 sequence comprising amino acid
residues 118 to 122 of SEQ ID NO:4.

5. The isolated antibody of claim 1, wherein the antibody

comprises:

20

30

35

40

55

60

65

a) a light chain CDR1 sequence comprising amino acid

residues 44 to 60 of SEQ ID NO:7;

b) a light chain CDR2 sequence comprising amino acid

residues 76 to 82 of SEQ ID NO:7;

¢) a light chain CDR3 sequence comprising amino acid

residues 115 to 123 of SEQ ID NO:7;

d) a heavy chain CDR1 sequence comprising amino acid

residues 45 to 54 of SEQ ID NO:8;

e) a heavy chain CDR2 sequence comprising amino acid

residues 69 to 85 of SEQ ID NO:8; and

) a heavy chain CDR3 sequence comprising amino acid

residues 118 to 122 of SEQ ID NO:8.

6. The isolated antibody of claim 1, wherein the antibody
fragment is selected from the group of fragments consisting
of Fv, F(ab’), F(ab’)2, scFv, minibody and diabody frag-
ments.

7. The isolated antibody of claim 1, wherein the antibody
is a monoclonal antibody.

8. An assay kit comprising the isolated antibody of claim
1.

9. An assay device comprising the isolated antibody of
claim 1.

10. The assay device of claim 9 wherein the device is a
lateral flow assay device.

11. A method of detecting paliperidone in a sample, the
method comprising:

(1) contacting a sample with the isolated antibody of claim

1 labeled with a detectable marker, wherein the labeled
antibody and paliperidone present in the sample form a
labeled complex; and

(i1) detecting the labeled complex so as to detect paliperi-

done in the sample.

12. A competitive immunoassay method for detecting
paliperidone in a sample, the method comprising:

(1) contacting a sample with the isolated antibody of claim

1, and with paliperidone or a competitive binding
partner thereof, wherein one of the isolated antibody
and the paliperidone or competitive binding partner
thereof'is labeled with a detectable marker, and wherein
sample paliperidone competes with the paliperidone or
competitive binding partner thereof for binding to the
isolated antibody; and

(i1) detecting the label so as to detect sample paliperidone.

13. The method of claim 12 wherein the paliperidone or
competitive binding partner thereof is labeled with the
detectable marker.

14. The method of claim 12 wherein the antibody is
labeled with a detectable marker.



US 9,465,041 B2
75

15. The method of claim 12 wherein the immunoassay is
performed on a lateral flow assay device and the sample is
applied to the device.

16. The method of claim 11 or 12, further comprising
detecting the presence of one or more analytes in additionto 5
paliperidone.

17. The method of claim 16 wherein the one or more
analytes are anti-psychotic drugs other than paliperidone.

18. The method of claim 17 wherein the anti-psychotic
drugs other than paliperidone are selected from the group 10
consisting of: risperidone, quetiapine, olanzapine, aripipra-
zole, and metabolites thereof.

#* #* #* #* #*
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